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PREFACE. 


The  object  of  this  work  is  to  furnish  a  systematic,  practical, 
and  concise  description  of  the  pathology  and  treatment  of  the 
chief  organic  diseases  of  the  kidneys  associated  with  albuminuria, 
which  shall  represent  the  most  recent  advances  in  our  knowledge 
on  these  subjects. 

The  lack  hitherto  of  systematic  descriptions,  both  of  scarlatinal 
and  puerperal  nephritis,  has  induced  me  to  give  these  subjects 
the  prominence  in  this  work  to  which  their  great  practical 
importance  so  justly  entitles  them  ;  and  while  the  chapters 
devoted  to  the  consideration  of  these  two  subjects  are  by  no 
means  claimed  to  be  exhaustive,  yet  it  is  hoped  that  they  may 
constitute  something  more  systematic  and  definite  than  has  thus 
far  been  within' reach  of  the  busy  practitioner. 

In  the  study  of  renal  pathology  the  anatomical  divisions  of 
nephritis,  heretofore  so  generally  employed,  seem  to  me  to  be 
misleading;  and,  moreover,  since  they  are,  strictly  speaking, 
incorrect,  their  use  has  been  avoided  throughout  this  volume. 

My  acknowledgments  are  due  to  Professor  D.  J.  Hamilton, 
who  not  only  afforded  me  the  liberty  of  the  Pathological  Labo- 
ratory in  the  University  of  Aberdeen  for  the  purpose  of  special 
mvestigation,  but  also  so  generously  contributed  much  of  his 
valuable  time  to  the  same  end. 
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My  thanks  are  also  due  Dr.  Frar.k  Gary,  of  Chicago,  for  his 
faithful  execution  of  the  drawings  from  morbid  anatomy  w.h 
which  this  volume  is  illustrated. 

Lastly  I  am  indebted  to  Dr.  Joseph  Matteson,  of  Ch.cago.  and 
^  f  Morcran  Park  for  valuable  assistance 

to  Dr.  Wm.  H.  German,  of  Morgan  rarK, 

r  11        for  the  interest  they  have 

in  revising  the  proofs,  as  well  as  for 

manifested  in  the  preparation  of  this  work. 
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163  State  Street,  May,  1886. 
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CHAPTER  I. 


ALBUMINURIA, 


Albumin  was  first  discovered  in  the  urine  by  Cotugno, 
and  the  results  of  his  observations  were  pubHshed  in 
Vienna  in  i  770.  He  found  that  the  urine  of  certain  drop- 
sical persons  coagulated  upon  being  boiled,  but  he  did 
not  suspect  an  abnormal  condition  of  the  kidneys  as  the 
cause  of  the  albuminuria.  Wells  was  probably  the  first 
to  point  out  that  certain  anatomical  changes  in  the  kid- 
neys, especially  thickening  of  the  cortex,  were  accom- 
panied by  albuminuria  during  life;  but  even  he  did 
not  consider  renal  change  essential  to  the  production  of 
albuminuria.  Our  own  countryman,  Blackball,  in  1820, 
called  attention  to  the  frequent  coincidence  of  patho- 
logical kidneys  with  dropsy,  and  the  appearance  of 
albumm  m  the  urine.  But  Blackball  looked  upon  both 
the  albuminuria  and  dropsy,  not  as  a  result  of  diseased 
kidneys,  but  rather  as  a  result  of  changes  in  the  organism 
at  large.  ^ 

•    Richard  Bright,  of  London,  was  the  first  to  point  out,  in 
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1827/  that  certain  alterations  in  the  kidneys  first  described 
by  himself,  were  associated  with  albumin  in  the  urine  as 
a  direct  result,  and  he  further  claimed  that  albuminuria 
might  be  accepted  as  the  index  of  these  pathological  con- 
ditions.    Bright's  observations  were  soon  confirmed  by 
others,  and  especially  by  Christison  ;  although  it  was  not 
long  before  objections  were  raised  against  his  doctrine. 
Prout,  especially,  claimed  that  albuminuria  was  not  caused 
by  structural  changes  in  the  kidneys,  but  rather  arose 
from  abnormal  states  of  the  blood  which  permitted  its 
serum  to  pass  off  by  the  kidneys. 

It  would  not  be  in  keeping  with  the  objects  of  a  prac- 
tical work,  such  as  this  is  intended  to  be,  to  enter  mto  a 
minute  history  of  the  various  theories  which  have  from 
time  to  time  been  advocated  as  to  the  cause  of  albumi- 
nuria, much  less  to  enter  into  a  discussion  of  them. 
Such  conclusions  only  as  seem  at  present  fairly  well  estab- 
Ushed  will  be  put  forward  in  these  pages. 

In  considering  the  subject  of  albuminuria  from  a  gen- 
ral  standpoint,^it  may,  perhaps,  be  most  practically  dealt 
/ith  under  two  divisions:   {a)  extra-renal,  or  false,  albu- 
minuria; and  {d)  renal,  or  true,  albuminuria.  _ 

False  ALBUMiNURiA.-Extra-renal.  or  false,  albuminuria 
comprises  those  conditions  in  which  albumin  gains  access 
to  and  becomes  mingled  with,  the  urine  after  the  latter 
leaves  the  kidneys-the  urine  being  perfectly  normal  at 
the  time  it  is  secreted.  In  false  albuminuria  the  proteid 
found  in  the  urine  is  not  serum  albumin,  derived  directly 
from  the  blood,  as  in  true  albuminuria ;  but  it  is  rather,  for 
the  most  part,  the  product  of  pus,  or  cellular  elements, 
which  result  from    inflammatory  or   ulcerative  changes 

.  Reports  of  Medical  Cases  selected  with  a  view  of  Illustrating  the  Syrnptoms 
and  Cause  of  Diseases  by  a  reference  to  Morbid  Anatomy.  London.  1837. 
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taking  place  in  some  part  of  the  urinary  tract  external 
to  the  kidneys. 

As  pus  plays  so  important  a  part  in  extra-renal  albumi- 
nuria, it  may  be  well  to  review  its  chief  characteristics, 
together  with  the  various  methods  of  production  of  albu- 
minuria due  to  suppurative  changes  in  the  genito-urinary 
tract,  apart  from  the  kidnej  s  themselves. 

Pus  corpuscles  are  made  up  of  cellular  elements  and  a 
fluid  known  as  pus  serum,  which  latter  is  mostly  albumi- 
nous in  character,  and  does  not  differ  essentially  from 
the  albumin  of  the  blood  serum.  Now  cellular  elements 
are  insoluble  in  water,  or  in  saline  solutions  like  the  urine, 
and  hence  when  pus  becomes  mingled  with  urine  it  ren- 
ders the  latter  turbid.  IVe,  therefore,  find  the  urine  more 
or  less  turbid  in  extra-renal  albuminuria.  The  amount  of 
albumin  is  comparatively  small  in  cases  in  which  it  arises 
from  disease  of  the  genital  tract,  unless  the  inflammation 
giving  rise  to  the  pus  be  severe.  In  the  latter  case,  the 
pus,  being  of  greater  gravity  than  the  urine,  settles  to  the 
bottom  of  the  vessel  as  a  greenish-yellow  mass;  and  if  the 
supernatant  urine  be  poured  off,  and  liquor  potassee  added 
to  the  deposit,  the  latter  forms  with  it  a  gelatinous,  sticky 
mass,  quite  characteristic  (Donne's  test). 

Pus  corpuscles  are  best  studied  under  the  microscope, 
where  their  appearance  is  found  to  vary  with  the  con- 
centration of  the  urine,  its  reaction,  and  the  quantity  of 
salines  contained  therein. 

Vogel  pointed  out  that  pus  corpuscles  are  seen  in 
two  forms  in  acid  urine— (a)  globular,  and  (/;)  irregular, 
sending  out  processes. 

In  unne  of  low  specific  gravity  (watery  urine),  or  in 
alkaline  urine,  the  corpuscles  swell  up  two  or  three  times 
larger  than  their  normal  size,  and  their  granulation  clears 
away,  bnngmg  out  the  nuclei  more  distinctly.     If  the 
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suppuration  producing  the  pus  be  of  a  liealthy  character, 
the  pus  corpuscles  are  more  likely  to  preserve  their  regular 
outlines  ;  and,  on  the  other  hand,  if  the  corpuscles  appear 
irregular,  sending  out  points  or  processes,  it  indicates  the 
existence  of  some  chronic  ulcerative  process  of  an  un- 
healthy character. 

A  comparison  of  the  number  of  pus  corpuscles  observed 
under  the  microscope,  with  the  quantity  of  albumin  con- 
tained in  the  urine,  will  usually  lead  to  a  correct  conclu- 
sion as  to  whether  or  not  the  albuminuria  be  due  alone  to 

the  presence  of  pus. 

Circumstances  will  frequently  throw  light  upon  the 
nature  of  the  albuminuria,  and  lead  to  the  discovery  of  its 
true  cause.  If,  for  instance,  albuminuria  comes  from  pus 
formed  in  the  urethra,  or  external  to  the  bladder,  the  first 
ounce  of  urine  passed  will  be  turbid  and  albuminous, 
while  that  following  will  not  only  be  clear,  but  also  free 

from  albumin.  .1 

In  cases,  too,  of  urethral  inflammation,  evidences  thereof 
will  usually  be  apparent  at  the  meatus,  if  pus  is  not  actu- 
•  ally  present  there  or  on  the  hnen.  It  is  well  to  bear  in 
mind  that,  in  cases  of  female  patients  suffering  from 
leucorrhoea,  sufficient  pus  may  gain  access  to  the  urine 
to  give  it  a  slight  albuminous  reaction.  In  such  cases 
a  vaginal  douche  should  be  used  previous  to  passing  a 
'iampie  of  urine  for  examination.  1 

Purulent  catarrh  of  the   bladder  furn.shes  e  ements^ 
which,  on  mingling  with  the  urine,  g.ve  the  latter  an 
albuminons  reaction,  which  may  be  taken  f°    '  ^ 
minuria.    It  is  to  be  distinguished  as  f°"°- ' 
catarrh  the  urine  usually  has  an  ammomaca  odo      t  ,s 

alkaline  in  reaction,  either  ;^P^^^^'^;  °  J*^' 

after   as  it   quickly  undergoes  decomposmon,  thereby 

alter,  as  n   4       1.  opdiment    s  sticky  and 

liberating  free  ammonia.      Ihe  seaimeni 
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gelatinous,  and  contains  pus  corpuscles,  bacteria,  crystals 
of  ammonio-magnesian  phosphate,  and  vesical  epithelium. 
There  is  usually  present  more  or  less  pain  above  the 
pubis,  with  increased  frequency  of  micturition,  and  in 
some  cases  the  latter  symptom  is  very  urgent. 

Pyelitis  is  distinguished  from  renal  albuminuria  as  fol- 
lows :  in  the  former  there  is  more  or  less  pain  and  ten- 
derness in  the  loins ;  pus,  also,  is  present  in  the  urine 
in  greater  or  less  quantity ;  and  there  may  be  tumor, 
and  intermittent  discharge  of  pus.  There  is  usually  some 
fever  with  pyelitis ;  sometimes  rigors ;  and  a  previous 
history  of  renal  colic  is  frequent.  The  absence  of  renal 
casts,  especially  if  the  urine  be  acid,  will  exclude  the 
kidneys  as  the  source  of  the  albuminuria.  In  chronic 
inflammatory  conditions  of  the  prostate  gland,  more  or 
less  discharge  is  furnished  of  an  albuminous  character, 
which  may  give  the  urine  an  albuminous  reaction.  The 
presence  of  prostatic  cylinders,  amyloid  bodies,  and  Bott- 
cher's  crystals,^  points  to  the  prostate  as  the  source  from 
which  the  albumin  is  derived. 

It  has  been  claimed  that  spermatic  fluid,  or  sperma- 
tozoa, when  mixed  with  urine,  give  the  latter  an  albumi- 
nous reaction.  According  to  my  own  observations,  picric 
acid  or  potassio-hiercuric  iodide  solution  causes  a  copious 
precipitate  in  urine  containing  spermatic  fluid;  but  this 
precipitate  is  redissolved  by  heat.  No  change  occurs 
with  heat  alone,  nitric  acid,  or  ferrocyanide  of  potas- 
sium solution  with  citric  acid:  therefore,  the  spermatic 
fluid  contains  no  serum  albumin. 

Finally,  various,  more  or  less  circumscribed,  morbid 
processes  in  the  urinary  tract  external  to  the  kidneys, 
such  as  ulcerations,  inflammatory  patches,  small  glan- 

'  Spermatic  crystals  are  transparent  and  rhomboidal  in  form,  composed  of 
phosphoric  acid,  with  an  albuminous  base  (Belfield). 
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dular  abscesses,  cancer,  tubercle,  neoplasms,  etc.,  may 
furnish  elements,  such  as  blood,  pus,  or  cellular  debris, 
or  all  combined,  which  may  give  the  urine  an  albuminous 
reaction  ;  and,  unless  carefully  considered,  may  be  taken 
for  true  or  renal  albuminuria.  These  various  products 
are  best  studied  by  means  of  the  microscope,  which, 
together  with  the  suggestions  already  made,  and  attend- 
ing symptoms,  will  usually  lead  to  a  correct  conclusion  in 
the  matter. 

True  Albuminuria. — Renal,  or  true,  albuminuria  deals 
only  with  albumin  directly  excreted  by  the  kidneys  with  the 
normal  constituents  of  the  urine.     The  earlier  writers 
were  aware  of  but  one  form  of  albumin  that  thus  ap- 
peared in  the  urine,  viz.,  serum  albumin  of  the  blood ; 
indeed,  some  writers,  notably  Prout,  used  the  term  serous 
urine  instead  of  albuminuria.    We  now  know  that  two 
forms  of  albumin  derived  from  the  blood  are  found  hi 
the  urine  under  some  circumstances,  viz.,  serum  albumm 
and  globulin.    Up  to  the  present  time  the  clinical  signifi- 
cance of  serum  albumin  only  has  received  careful  study ; 
although  so  frequently  associated  with  globuUn.  Globulin 
being  the  more  diffusible  of  the  two  native  albumins,  we 
would  expect  it  to  escape  from  the  blood  the  more  readily 
in  diseases  of  the  kidneys.    This  is  found  to  be  true  in 
some  cases  at  least— globulinuria  preceding  serinuna  for 
a  longer  or  shorter  time. 

Furthermore,  Senator  has  shown  very  recently  that  m 
nearly  all  cases  of  albuminuria,  both  serum  albumin  and 
alobulin  are  present. in  the  urine.  As  yet,  however,  suffi- 
cient attention  has  not  been  given  to  the  subject  of  globu- 
linuria to  determine  in  all  cases  its  clinical  significance, 
but  with  more  discriminating  tests  which  are  now  bemg 
employed,  it  is  not  unlikely  to  assume  considerable  mipor- 
tance  in  the  near  future. 


TRUE  ALBUMINURIA. 


23 


Serum  albumin  and  globulin,  then,  are  the  only  native 
albumins  of  the  blood  so  far  as  we  at  present  are  aware  ; 
and  they  are  both  liable  to  pass  into  the  urine  in  certain 
diseased  conditions  of  the  renal  organs. 

In  addition  to  these,  it  is  now  known  that  other  pro- 
teids  may  find  their  way  into  the  urine  from  various 
sources.  These  are,  for  the  most  part,  albumins  in  a 
transition  state,  from  the  untransformed  proteid  in  the 
stomach  in  various  stages,  up  to  its  perfect  elaboration 
into  serum  albumin  of  the  blood  on  the  one  hand ;  on 
the  other  hand,  they  represent  a  state  of  retrograde 
metamorphosis  between  serum  albumin  and  suppurative 
necrosis,  and  are  found  in  conditions  approaching  the 
latter. 

Peptone  is  the  most  notable  member  of  this  group. 
None  of  these  proteids  exist  in  the  blood  in  normal 
conditions  of  that  fluid — at  least  not  in  appreciable  quan- 
tities ;  and  if  through  any  means  they  gain  access  to 
the  blood,  they  are  quickly  eliminated  through  the  kid- 
neys, and  appear  in  the  urine.  Peptone,  for  instance,  may 
from  incomplete  transformation  in  the  process  of  digestion 
pass  into  the  blood  as  such,  and  if  so,  it  is  excreted  by 
the  kidneys,  resulting  in  peptonuria.  This  may  result 
from  ingestion  of  more  albuminous  food  than  the  digestive 
organs  can  transform  within  a  given  time,  and  hence  there 
is  an  overflow.  Failure  or  impairment  of  duodenal  di- 
gestion is  believed  to  be  a  cause  of  this  sometimes. 
Dr.  Oliver  believes  [Bedside  Urine  Testing,  3d  edition, 
1885)  that  this  failure  of  peptone  transformation  may 
arise  through  failure  of  the  bile  derivatives  to  fix  (pre- 
cipitate), as  they  do  normally,  the  peptones;  as  a  conse- 
quence, the  latter  are  taken  up  unchanged  into  the  blood, 
and  separated  through  their  more  ready  difflisibility  by 
the  renal  glomeruli. 
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Albumin  of  the  blood  or  tissues  may,  in  consequence 
of  certain  morbid  changes  resulting  from  inflammation, 
infective  fevers,  etc.,  become  subject  to  alterations  through 
which  as  one  of  the  results  peptone  is  formed  as  a 
retrograde  step  of  metamorphosis,  and  if  so,  it  is  thrown 
out  by  the  kidneys,  and  peptonuria  is  the  result.  That 
such  alteration  is  conceivable,  as  Senator  writes  {Albu- 
minuria in  Health  and  Disease),  "appears  more  clear 
from  the  fact  that  we  are  taught  by  recent  observations 
to  the  effect  that  no  such  sharp  distinction  exists  between 
albuminous  substances  proper,  and  peptones,  as  we  were 
formerly  disposed  to  believe    .    .    .    . ;  recent  investi- 
gations have  likewise  shown  that  the  conversion  of  albu- 
minous substances  into  peptone  takes  place  gradually, 
and  in  stages,  certain  intermediate  or  transitional  products 
being  formed,  and  at  least  one  such  product  is  clearly  recog- 
nized, analogous  in  some  respects  to  albumin,  and  in  others 
to  peptone,  viz.,  hemi-albumose." 

From  the  fact  that  these  intermediate  modifications  of 
albumin  possess  a  clinical  significance  which  points  rather 
to  morbid  conditions  outside  of,  than  in  the  kidneys  them- 
selves, they  do  not  demand  more  minute  consideration 

here.  ,    11      •  • 

Causes.— It  is  generally  accepted  that  renal  albummuna 
arises  from  four  causes :  {a)  alterations  in  the  blood-pres- 
sure [b)  changes  in  the  vascular  tunics,  [c]  degeneration 
of  the  renal  epithelium,  [d)  alterations  in  the  composition 
of  the  blood.  The  slighter  degrees  of  albuminuria  are 
often  due  to  alterations  in  blood-pressure,  such  as  increase 
of  the  arterial  flow.  As  such  conditions  depend  chiefly 
upon  circumstances  which  are  often  transient,  albuminuria 
from  this  cause  is  often  transient  as  well  as  slight.  Mus- 
cular exercise  calls  for  increased  cardiac  power,' which  in 
turn  raises  arterial  tension  even  twenty  to  twenty-five  per 
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cent,  if  the  exercise  be  active;  and  it  is  not  unusual  to 
observe  a  slight  amount  of  albumin  in  the  urine  of  per- 
fectly healthy  persons  undergoing  active  muscular  exercise. 
In  some  persons,  in  consequence  of.  abnormally  forcible 
cardiac  contractions,  or  other  conditions  which  may  dis- 
turb the  balance  in  the  renal  glomeruli  upon  which  nor- 
mal filtration  of  urine  depends,  even  passive  movements 
may  bring  about  slight  or  even  considerable  albuminuria. 
Under  such  circumstances  albumin  may  be  found  in  the 
urine  during  the  day  when  the  individual  is  about,  while 
at  night  the  urine  may  be  free  from  albumin. 

I  beheve  it  is  under  such  circumstances  that  "  cyclic 
albuminuria  " — so  called  by  Dr.  Pavy — arises.  (See  Brit. 
Med.  Journ.,  Oct.  14,  1885.)  This  seems  even  more 
probable  since  Dr.  Pavy  himself  has  observed  in  some 
of  these  cases  a  sharp  and  unduly  forcible  cardiac  impulse. 

Heat,  also,  causes  a  direct  rise  in  the  arterial  blood- 
pressure,  as  shown  by  increased  tension  of  the  pulse 
and  turgescence  of  the  skin.  It  is  altogether  likely  that 
the  transient  albuminuria  which  occurs  at  the  height  of 
simple  pyrexia  is  largely  due  to  this  cause. 

Senator  (op.  cit.)  has  rendered  this  clear  by  the  follow- 
ing experiments.  He  introduced  rabbits  into  an  oven 
constructed  for  the  purpose,  having  previously  drawn 
off  their  urine  and  tested  it  for  albumin.  He  then  slowly 
increased  the  heat  in  the  chamber  and  again  tested  the 
urine :  "  the  result  in  all  cases  was  the  production  of 
albuminuria  when  the  bodily  temperature  had  been  in- 
creased by  1.5°  to  3°.  C.  with  sufficient  rapidity,  or  the  heat 
continued  for  sufficient  length  of  time." 

Albuminuria  is  more  pronounced  in  cases  in  which  the 
alteration  in  the  circulation  is  due  to  venous  obstruction  ; 
especially  so  the  nearer  the  renal  organs  the  obstruction 
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is  situated,  as  in  thrombosis  of  the  inferior  vena  cava,  or 
the  renal  veins. 

When  we  take  into  consideration  how  many  are  the 
causes  that  temporarily  affect  the  circulation  in  apparently 
healthy  people,   the  wonder  is,  not  that  albuminuria  is 
occasionally  observed  in  apparent  health,  but  rather  that 
it  is  not  vastly  more  common.    It  also  appears  clear  how 
circumstances,  such  as  chills,  overheating,  debility,  strong 
mental  impressions,  use  of  stimulants,  etc.,  which  alter  the 
rapidity  or  volume  of  the  arterial  or  venous  current,  may 
bring  about  temporary  albuminuria.    We  perceive,  there- 
fore, that  albuminuria  is  a  symptom  the  gravity  of  which 
depends  altogether  upon  the  cause  that  induces  it,  and 
hence  it  may  mean  comparatively  little  as  a  symptom, 
so  far  as  the  kidneys  are  concerned,  or  it  may  be  one  of 
the  utmost  gravity,  as  will  be  hereafter  shown. 

As  to  the  next  cause  of  albuminuria — alterations  in  the 
vascular  walls,    it  certainly  seems  most  reasonable  to 
suppose  that  changes  in  the  integrity  of  vessels  contain- 
ing the  blood  may  readily  permit  the  escape  of  the  more 
fluid  part  at  least  of  their  contents.    We  know,  indeed, 
that  the  smaller  vessels  are  constantly  pervious  to  fluids, 
which  gain  ingress  and  egress  in  the  processes  of  assimi- 
lation, secretion,  and  excretion.    We  know  that  animal 
membranes  permit  of  the  more  or  less  free  passage  of 
fluids  through  them  under  conditions  of  perfect  health. 
But  albumin   being  an  amorphous  or  non-crystallizable 
substance,  possesses  feebly  diffusible  properties,  and  there- 
fore it  does  not  readily  filter  through  membranes  m  its 
native  state.    The  conditions  in  the  vessels  of  the  renal 
glomeruli  as  to  blood-pressure,  composition  of  the  vascular 
walls,  and  superimposed  epithelium,  etc.,  are  so  accurately 
adjusted  in  die  healthy  organ,  that  they  permit  of  the 
filtration  of  the  watery  elements  of  the  urine,  and  perhaps 
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some  of  the  salts  in  solution  only ;  albumin  being  retained 
completely,  or,  if  not  completely,  the  leak  is  so  slight  that 
the  quantity  which  escapes  is  undiscoverable  by  our 
present  methods  of  testing, 

I  may  here  refer  to  the  doctrine  held  by  Ludwig,  and 
advocated  by  Senator  (op.  cit.),  viz.,  that  the  urine  as  it 
leaves  the  renal  glomeruli  is  always  "  feebly  albuminous," 
but  that  the  amount  escaping  is  so  slight  that  ordinarily 
it  is  undiscoverable,  the  greater  part  or  the  whole  being 
subsequently  absorbed  by  the  epithelium  of  the  convoluted 
tubes  during  its  passage  through  the  latter.  Should  future 
observations  confirm  this  hypothesis,  it  would  render  still 
more  clear  the  occasional  appearance  of  albumin  in  the 
urine  of  apparendy  healthy  people :  for  it  is  readily 
conceivable  that  the  conditions  of  filtradon  which  nor- 
mally allow  only  traces  of  albumin  to  pass  out  from  the 
vessels  of  the  tuft,  may  be  easily  disturbed  and  permit 
its  filtration  in  quanddes  readily  perceptible,  even  by 
means  of  the  coarser  tests.  The  normal  adjustment  of 
condidons  in  the  renal  glomeruli  becomes  vastly  altered 
upon  the  occurrence  of  changes  in  the  vascular  walls 
which  are  common  in  renal  diseases;  and  in  addidon 
to  filtradon  of  urine,  albumin  also  escapes  in  greater  or 
less  quandty  as  the  result.  Inflammation  is  a  very  com- 
mon cause  of  such  changes,  and  it  also  gives  rise  to 
albuminuria  with  the  greatest  uniformity.  We  know  that 
wherever  inflammadon  exists,  it  so  alters  the  vascular 
tunics  that  not  only  serum  of  the  blood  escapes,  but 
also  the  blood  corpuscles  themselves  migrate  through  the 
walls  of  the  finer  vessels.  Precisely  the  same^thing 
occurs  in  the  renal  glomeruli  in  inflammadon  of  the  kid- 
neys:  serum  and  corpuscles  escape  and  appear  in  the 
urine.  The  albuminuria  of  nephrids  is  large  in  amount, 
more  so  than  in  most  other  pathological  condidons  of 
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the  kidneys.  In  lardaceous  disease  of  these  organs  also 
albuminuria  is  profuse,  and  in  this  condition  the  primary 
effects  of  the  disease  fall  chiefly  upon  the  vessels  of  the 
renal  glomeruli. 

The  influence  of  the  third  cause  of  albuminuria,  viz., 
degeneration  of  the  renal  epithelium,  has  been  generally 
admitted  ;  but  only  so  far  as  the  epithelium  covering  the 
glomerular  tufts  is  concerned.  This  is  doubdess  because 
the  glomeruli  have  hitherto  been  looked  upon  as  the  chief 
source  of  albuminuria  without  considering  the  possibility 
of  other  sources  in  the  renal  tract.  But,  as  Senator  has 
pointed  out  (op.  cit.),  there  is  no  reason  whatever  for 
excluding  the  epithelium  of  the  convoluted  tubes  from  a 
share  in  the  production  of  albuminuria. 

1  have  always  held  that  disturbance  of  the  nutrition,  and 
more  especially  necrosis  of  the  epithelium  lining  the  con- 
voluted tubes,  is  a  very  constant  cause  of  albuminuria. 
("  Patholoo-y  of  Bright's  Disease,"  Chicago  Med.  Journ. 
and  Examiner.  April,  1883.)     We  must  admit  that  the 
blood  has  free  access  to  the  basement  membrane  of  the 
convoluted  tubes,  and  that  the  epithelium  acts  either  as  a 
filter  or  else  is  selective,  performing  the  office  of  specific 
secretion.    Now  in  either  case,  as  Senator  forcibly  writes 
(op    cit)    "when  their  nutrition  and  function  are  dis- 
turbed or  when  the  epithelial  cells  of  the  uriniferous  tubes 
are  in  'a  state  of  complete  decay,  albumin  will  escape  from 
the  blood  and  lymph.    .    .    •    Observations  which  are 
alleged  to  prove  the  contrary  must  be  based  upon  error 
or  defective  invesdgation,  for  if  not.  all  our  doctrines  with 
regard  to  specific  glandular  secredon  must  be  thrown  to 

the  winds."  •     .1  ^ 

"  Neither  is  there  any  just  reason  for  assuming  that  the 
amount  of  albumin  escaping  through  degeneration  of  the 
tubular  epithelium  is  insignificant.     It  is  probably  true 
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that  the  amount  of  albumin  escaping  through  the  glome- 
rular vessels  is  much  larger  in  proportion,  for  in  that 
location  there  is  less  protection  to  the  vascular  walls  ;  but 
if  albumin  escapes  at  all  through  loss  of  tubular  epi- 
thelium, it  is  more  likely  to  be  considerable,  for  the  tubular 
tract  is  so  much  more  extensive  compared  with  that  of 
the  glomerular."  Lastly,  post-mortem  examinations  have 
shown  that  extensive  destruction  of  the  tubular  epithe- 
lium is  usual  in  cases  in  which  albuminuria  has  been 
a  marked  symptom. 

The  fourth  method  of  production  of  albuminuria,  viz., 
through  alteration  in  the  composition  of  the  blood,  is  less 
clearly  understood  than  those  just  considered ;  indeed, 
some  reject  this  as  a  cause  of  albuminuria  altogether. 
Recent  observations,  however,  tend  to  the  conviction  that 
more  importance  must  in  future  be  assigned  to  the  hsema- 
togenous  causes  of  albuminuria. 

There  remains  no  doubt,  since  the  experiments  of 
Stockvis  and  Lehmann,  that  certain  albumins,  such  as 
that  of  egg,  if  taken  in  large  quantities,  are  excreted  in 
greater  or  less  amount  by  the  kidneys.  These  experi- 
ments have  been  repeated  and  confirmed  by  Brown- 
Sequard  and  others ;  indeed,  there  is  reason  to  believe 
that  any  albumin  entering  the  blood,  if  untransformed, 
acts  as  a  foreign  substance,  and  is  excreted  by  the  kid- 
neys. It  is  probable  that  in  this  way  occurs  the  "al- 
buminuria of  digestion,"  or,  more  properly  speaking,  of 
indigestion,  following  a  hearty  meal. 

The  first  view  held  with  regard  to  the  production  of 
albuminuria  by  its  discoverer,  Cotugno,  seems  to  have 
been  that  it  was  due  to  some  change  or  modification 
in  the  character  of  the  albumin  itself  in  the  system,  in 
consequence  of  which  it  escaped  through  the  kidneys. 
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Prout  held  the  same  view,  and  divided  albuminuria  into 
two  classes,  viz.,  ansemotrophic  and  haemotrophic' 

Stockvis  instituted  some  experiments  with  a  view  to 
determine  the  influence  of  albumin  itself  in  the  produc- 
tion of  albuminuria  when  introduced  into  the  blood  from 
without.  These  consisted  in  injecting  into  the  blood  or 
under  the  skin  of  twenty-three  healthy  animals,  albumi- 
nous urine  or  blood  serum  of  patients  suffering  from 
albuminuria.  Albuminuria  followed  in  only  two  cases,  in 
both  of  which  the  albumin  injected  was  taken  from  a 
patient,  who,  while  suffering  from  albuminuria,  yet  had 
no  renal  disease  discoverable. 

While  more  extended  observations  are  necessary  in 
order  to  determine  the  nature  and  relations  of  the  hema- 
togenous changes  which  bring  about  albuminuria,  yet  the 
tendency  of  late  is  strongly  toward  the  acceptation  of 
these  as  causes  of  albuminuria  in  a  considerable  number 
of  cases. 

It  is  rarely  possible  to  refer  albuminuria  to  any  single 
cause:  for  in  most  cases,  indeed,  several  of  the  causes 
just  considered  are  more  or  less  concerned  in  its  pro- 
duction. If  we  take  for.  example  inflammation,  we  shall 
always  find  more  or  less  change  in  the  vascular  tunics; 
usually  increased  blood-pressure;  and  sooner  or  later, 
if  the  disease  continue  long  enough,  nutrition  of  the 
epithelium  becomes  impaired,  and  necrosis  of  the  cells 
follows.  Likewise  in  simple  pyrexia,  wherein  we  fre- 
quently observe  albuminuria,  several  causes  of  the  latter 
exist,  any  single  one  of  which  it  would  be  difficult  to  name 
as  the  more  active  one.  The  character  of  the  blood  suf- 
fers some  change;  the  blood-pressure  is  augmented  during 
the  period  of  exalted  temperature;  and  the  epithehum 
appears  swollen  when  viewed  under  the  microscope. 

'  Prout  on  Stomach  and  Renal  Diseases,  pp.  1 34-144.  London,  1848. 
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Significance  of  Albuminuria. — As  to  the  gravity  of 
albuminuria  as  a  symptom  ;  the  more  persistent  it  is,  the 
more  permanent  and  fixed  may  be  regarded  its  cause  ; 
at  the  same  time,  the  opposite  does  not  imply  the  cause 
to  be  either  transient  or  trivial.  It  must  be  regarded 
as  exceptional  for  albuminuria  to  persist  day  after  day, 
for  any  extended  length  of  time,  without  changes  in 
the  kidneys  being  present.  It  is  true  that  if  the  abnor- 
mality be  measured  by  the  eye,  no  appreciable  change 
can  be  made  out  in  exceptional  cases ;  but  it  must  be 
evident  from  what  has  been  stated  relative  to  the  causes  of 
albuminuria,  that  some  of  these  are  of  such  a  nature  as 
to  render  them  incapable  of  being  recognized  by  the  eye 
even  when  assisted  by  the  microscope.  It  will,  I  believe, 
be  safer  on  the  whole  to  look  upon  persistent  albuminuria 
as  morbid,  if  not  pathological  in  all  cases.  I  have  just 
stated  that  the  causative  factor  in  intermittent  albuminuria 
is  not  always  either  transient  or  trivial.  Indeed,  I  desire 
here  to  emphasize  the  fact  that  intermittent  albuminuria 
is  common  in  the  most  grave  of  all  forms  of  renal  dis- 
ease, viz.,  renal  cirrhosis.  In  such  cases  albumin  may  be 
present  in  the  urine  only  at  irregular  intervals,  as  after 
meals  or  exercise.  It  may  appear  on  one  day,  and  be 
absent  the  next,  or  for  several  days  or  even  weeks,  and 
yet  the  renal  lesions  may  not  only  be  permanent,  but 
incurable,  as  will  be  hereafter  shown. 

The  important  lesson  may  be  learned  from  this,  that 
It  IS  necessary  after  having  once  discovered  albumin  in 
the  urine,  to  search  for  it  over  an  extended  length  of 
time  before  pronouncing  it  insignificant  in  any  given 
case. 

It  will  usually  be  safe  to  assume,  if  the  albumin  excreted 
by  the  kidneys  is  large  in  amount,  that  the  lesions  on 
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which  it  depends  are  extensive,  and  consequendy  grave 
in  character ;  although  the  gravity  is  not  always  in  direct 
proportion  to  the  quantity  of  albumin  lost  by  the  renal 
organs.  It  would  also  be  altogether  unsafe  to  assume, 
when  albuminuria  is  slight,  that  the  cause  is  not  serious, 
for  as  in  intermittent  albuminuria,  so  when  albuminuria 
is  slight,  the  most  serious  lesions  of  the  kidneys  may  be 
and  often  are  in  progress. 

Aside  then  from  persistence  or  large  amount  of  albumin 
in  the  urine,  it  is  impossible  to  predict  with  any  degree 
of  certainty,  from  the  character  of  the  albuminuria,  its 
relative  degree  of  gravity.  Its  causes,  effects,  and  accom- 
panying symptoms  must  be  looked  to  for  evidence  as  to 
the  gravity  of  each  individual  case,  and  these  will  be  fully 
considered  in  the  succeeding  chapters  under  appropriate 
heads. 

Renal  Casts.— These  are  so  intimately  associated  with 
the  subject  of  albuminuria,  and,  moreover,  they  so  fre- 
quently bear  directly  upon  the  significance  and  causation  of 
the  latter,  that  it  may  not  be  improper  to  consider  briefly 
the  subject  of  renal  casts  in  this  chapter. 

Renal  casts  are  formed  in  the  convoluted,  and  sometimes 
in  the  straight  tubes  of  the  kidneys,  chiefly  associated 
with  pathological  changes  of  those  organs;  although 
exceptionally  they  are  said  to  have  been  found  when  no 
lesions  of  the  kidneys  could  be  made  out.  As  a  rule 
they  accompany  albuminuria ;  in  fact,  it  is  doubtful  il 
they  ever  appear  in  the  urine  unless  albumin  is  present, 
or  has  recently  been  present,  as  will  appear  from  what 

follows.  ,  , 

Henle  was  the  first  to  claim,  in  1844-  that  renal  casts 
are  composed  of  fibrin,  which  has  escaped  from  the  blood 
into  the  renal  tubules,  and  there  coagulated  into  cakes 
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or  moulds ;  and  since  then  they  have  generally  received 
the  name  of  fibrinous  casts.    Recent  investigations  tend 
to  show  that  renal  casts  are  composed  of  albumin,  which 
escapes  from  the  blood  or  the  cellular  elements  lining 
the  renal  tubules.    If  there  be  no  degenerative  changes 
going  on  in  the  tubular  elements  when  the  exudation 
occurs,  the  casts  will  be  composed  of  the  exudate  only, 
and  hence^  will  be  clear  or  hyaline.    If  degeneration  be 
in  progress,  the  exudate  beco'mes  mingled  with  the  de- 
tached or  degenerated  cellular  elements,  and  forms  a 
compound  cast ;  thus  epithelial,  bloody,  fatty,  or  granular 
casts  may  be  found,  according  to  the  nature  and  stage  of 
the  pathological  changes  going  on  at  the  time  and  place 
in  which  they  are  formed. 

It  will  be  seen,  therefore,  that  renal  casts  afford  valu- 
able information  as  to  the  nature  of  the  morbid  changes 
taking  place  in  the  renal  tubules  ;  and  it  has  been  truly 
said  that  "  they  carry  with  them  the  very  elements  of 
these  changes,  and  present  them  to  our  vision  when 
viewed  under  the  microscope." 

Renal  casts  vary  in  size  from  ^Vo  to  ^  of  an  inch 
in  diameter,  according  to  the  size  and  condition  of  the 
tubule  from  which  they  spring.  From  what  has  been 
said  in  reference  to  exudation  of  albuminous  matter 
into  the  tubules,  it  will  appear  obvious  how  hyaline  or 
clear  casts  may  be  found  in  nearly  all  forms  of  renal 
disease  in  which  albuminuria  is  present ;  their  presence 
alone  signifies  that  no  desquamation  is  going  on  in 
the  renal  tubuli.  Epithelial  casts  consist  of  the  epithe- 
lium thrown  off  from  the  lining  of  the  tubuli.  This  may 
solidify  with  albuminous  matter  into  moulds;  or,  pri- 
marily hyaline  casts  may  be  washed  down  and  carry  on 
their  surface  more  or  less  detached  epithelium  from  the 
tubal  lining.     In  whichever  way  they  may  arise,  epithelial 
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casts   indicate   the   presence  of  acute    inflammation  in 
the  tubular  structure  of  the  kidney,  usually  of  recent 
origin.    The  epithelium  may  be  undergoing  fatty  degen- 
eration, in  which  case  the  fatty  elements  become  entan- 
gled in  or  attached  to  the  casts;  these  casts  indicate 
subacute  or  chronic  changes.     The  epithelium  may  be 
undergoing  necrotic  changes  and   breaking  down  into 
finely  granular  elements,  and  these  may  similarly  form 
into  moulds  of  the  tubuli,' termed  granular  casts.  They 
indicate  more  advanced  or  chronic  renal  changes.  Blood 
casts  are  formed  by  the  escape  of  corpuscles  and  liquor 
sanguinis  into  the  tubuli,  where  the  coagulable  part  of 
the\lood  solidifies,  forming  moulds  which  entangle  the 
corpuscles.      Blood   casts,    especially    when  numerous, 
indicate  acute  disease,  although  it  is  not  uncommon  to 
find  scattering  blood  casts  in  chronic  conditions  as  well. 

Finally,  renal  casts  may  be,  and  indeed  most  often 
are,  of  a  mixed  kind,  containing  two  or  more  of  the 
elements  just  described.  The  most  frequent  combination 
found  is  epithelial  with  blood— most  common  in  acute 
conditions  ;  or  granular,  with  fatty  elements,  forming  casts 
which  are  most  common  in  chronic  conditions. 

Casts  are  rarely  found  in  alkaline  urine,  no  matter 
what  renal  lesions  exist.  In  surgical  kidney,  so  called, 
or  pyo-nephrosis,  for  instance,  the  urine  rapidly  under- 
goes ammoniacal  decomposition,  rendering  it  alkahne 
and  casts  are  seldom  found  therein,  although  the  renal 
changes  are  very  grave. 

TESTING  FOR  ALBUMIN  IN  THE  URINE. 

If  any  doubts  exist  as  to  the  presence  of  albumin  in 
the  urine,  it  has  frequently  been  advised,  as ^ the  safest 
course  to  pursue,  to  collect  the  whole  twenty-four  hours 
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product,  and  test  a  sample  of  the  mixture.  Now  the  only 
object  in  saving  the  whole  twenty-four  hours'  product 
is  to  detect  albumin  in  cases  in  which  its  presence  may  be 
intermittent.  But  if  albuminuria  be  intermittent  in  char- 
acter, and  the  above  course  be  followed,  that  portion  of 
the  urine  containing  the  albumin — which  may  be  but  a 
small  portion  relatively  of  the  twenty-four  hours'  pro- 
duct— becomes  mixed  with  the  whole  ;  and  if  the  quan- 
tity of  albumin  present  be  small,  it  is  thus  rendered  so 
dilute  that  it  may  altogether  escape  detection. 

If  the  normal  conditions  of  filtration  within  the  renal 
glomeruli  be  but  slighdy  disturbed,  albumin  may  escape 
only  under  exalted  blood-pressure,  which  mostly  occurs 
during  exercise,  as  already  shown.  Therefore,  the  urine 
voided  at  night,  or  in  the  morning  on  rising,  is  often 
free  from  albumin ;  while  that  passed  during  the  day 
may  contain  albumin  in  perceptible  quantity. 

In  all  doubtful  cases,  therefore,  I  prefer  for  diagnostic 
purposes  the  urine  passed  during  the  hours  of  most 
active  exercise;  for,  if  the  kidneys  be  defective,  the 
"leak"  is  most  likely  to  be  discovered  under  such  cir- 
cumstances. 

Having  secured  a  sample  of  urine  for  examination,  its 
color  should  be  noted,  which  normally  ranges  from  pale 
yellow  to  amber.  If  the  urine  be  turbid  or  smoky,  it 
should  be  filtered.  The  specific  gravity  should  next  be 
recorded,  which  normally  is  near  1020  if  taken  at  a 
temperature  of  60°  F.  The  reaction  should  then  be 
recorded,  and  special  note  taken  thereof,  as  the  condition 
of  acidity  or  alkalinity  bears  most  importandy  upon 
albumin  testing,  as  will  be  presendy  seen. 

Before  dealing  with  individual  tests  for  albumin  in  the 
urine,  it  may  be  well  to  point  out  the  more  common 
sources  of  error  likely  to  be  encountered;  as  certain 
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bodies  more  or  less  frequently  present  in  the  urine  may 
cause  a  precipitate  under  certain  circumstances  with  the 
agents  employed  for  detecting  albumin  and  may  be  taken 
for  the  latter  unless  the  observer  be  on  his  guard. 

Urates.— These   salts   are   feebly   soluble,  especially 
at  a  low  temperature ;  hence,  when  in  excess— as  may 
be  inferred  if  the  specific  gravity  of  the  urine  be  high— 
they  are  precipitated  as  the  urine  cools.    If  then  the 
urine  be  of  high  specific  gravity,  we  should  be  on  the 
lookout  for  urates,  which  will  often  render  the  urine  tur- 
bid before  any  reagent   is  added   to  it.     Urates  are 
feebly  combined  chemical  compounds,  and  are  readily 
separated  by  a  number  of  agents  used  in  searching  for 
albumin  in  the  urine.    Nitric  and  picric  acids,  potassio- 
mercuric  iodide  and  sodium  tungstate  solutions,  and  rarely 
ferrocyanide  of  potassium  solution,  cause  a  turbidity  with 
urates  which  may  be  mistaken  for  albumin.    Urates,  how- 
ever, are  at  once  dissolved  by  heat,  which  reaction  dis- 
tinguishes them  from  albumin. 

Phosphates.— These  salts  are  maintained  in  solution 
in  the  urine  by  means  of  its  acidity,  and  if  from  any 
cause  the  urine  becomes  diminished  in  its  acidity,  neutral, 
or  especially  alkaline,  they  are  likely  to  fall  out  of  solution, 
and  form  a  precipitate  that  may  be  mistaken  for  albumin. 
•  Heat  does  not  dissolve  phosphatic  turbidity,  but  on  the 
contrary  increases  it ;  and  this  circumstance  increases  the 
liability  to  error  from  this  source.  Acids  quickly  dissolve 
phosphatic  deposits,  which  readily  distinguishes  them  from 

albumin.  .  . 

Mucin  —This  substance  is  a  derivative  of  the  proteid 
eroup,  and  exists  in  minute  quantities  in  normal  urine. 
Any  irritation  of  the  urinary  tract  causes  its  production  in 
relatively  large  quantities,  and  it  then  becomes  a  source 
of  embarrassment  in  testing  for  albumin.    The  mucin 
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reaction  is  a  common  source  of  error  with  most  of 
the  newer  tests,  such  as  picric  acid,  etc.,  and  in  fact 
mucin  is  Hable  to  be  precipitated  by  all  tests  containing 
acids ;  moreover,  the  precipitate  thus  formed  is  not  cleared 
up  by  heat.  Dilute  mineral  acids,  added  slowly,  precipitate 
mucin,  but  redissolve  it  if  added  in  excess.  Organic  acids 
precipitate  mucin  in  urine,  but  do  not  redissolve  it  when 
added  in  excess. 

Peptones. — These,  as  already  said,  belong  to  the  proteid 
group,  and  constitute  a  transition  state  of  albuminoids. 
They  occur  in  the  urine  occasionally,  and  when  present 
they  may  be  precipitated  by  picric  acid,  and  by  potassio- 
mercuric  iodide  solution  "  in  the  cold."  They  are  dissolved 
by  heat,  which  distinguishes  them  from  serum  albumin,  the 
turbidity  returning  as  the  urine  cools.  With  an  alka- 
line solution  of  cupric  sulphate,  as  Fehling's  test  solution, 
they  produce  a  rosy-red  color  (Ralfe). 

Foreign  Substances  in  Urine. — Certain  medicines  if 
taken  by  the  patient,  notably  some  of  the  vegetable  alka- 
loids, as  quinine,  strychnia,  etc.,  also  some  of  the  oleo- 
resins  as  copaiba,  appear  in  the  urine,  and  are  thrown 
doVn  by  certain  of  the  tests  for  albumin,  forming  a 
precipitate  which  may  be  mistaken  for  the  latter.  The 
picric  and  mercuric  tests  are  the  most  likely  to  cause 
precipitates  with  these  bodies,  although  nitric  acid  "in  the 
cold"  may  do  the  same.  In  all  cases  the  turbidity  thus 
formed  is  readily  dissipated  by  heat,  which  distinguishes 
it  from  the  albuminous  reaction. 

Heat. — Boiling  the  urine  was  the  first  test  employed 
for  the  purpose  of  detecting  albumin  ;  and  for  a  long  time 
It  was  the  only  one  resorted  to.  We  now  have  several 
tests,  some  of  which  are  claimed  to  be  more  sensitive  in 
detecting  the  presence  of  minute  quantities  of  albumin. 
The  great  value  of  heat  as  a  test  is  as  a  discriminator 
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of  serum  albumin  from  other  proteids,  rather  than  as 
a  detector  of  albumin  itself;  and  until  some  test  shall 
be  discovered  which  can  take  its  place,  it  must  remain 
as  the  essential  one  to  which  to  appeal  when  in  doubt 
between  serum  albumin  and  other  proteids.    Heat  causes 
a  precipitate  in  the  urine  with  serum  albumin  only,  sav- 
ing sometimes  with  phosphates  ;  but,  on  the  other  hand, 
albumin  is  capable  of  combining  with  an  acid  or  an  alkali, 
in  either  case  forming  a  compound  which  is  unaffected  by 
heat.    This  may  be  readily  illustrated  by  adding  a  few 
drops  of  liquor  potassse  to  a  sample  of  albuminous  urine 
in  a  test-tube,  when  it  will  be  found  that  boiling  fails  to 
precipitate  the  albumin.    Again,  if  two  or  three  drops  of 
nitric  acid  be  added  to  a  similar  sample  of  albummous 
urine    a   light  cloud  will  first  form,  which  disappears 
upon'  shaking;  and  if  next  the  urine  be  raised  to  the 
boiling  point,  the  albumin  is  not  precipitated      It  will 
therefore  be  seen  that  heat  alone  is  unreliable  as  a  test 
for  albumin  in  the  urine,  as  the  albumin  may  exist  in  an 
acid  or  alkaline  state  ;  in  either  case  heat  will  completely 
fail  to  reveal  its  presence. 

But  if  the  urine  be  alkaline,  another  source  of  error 
may  be  encountered :  the  phosphates  being  liable  to  be 
precipitated,  as  already  shown,  the  addition  of  heat  only 
serves  to  increase  phosphatic  turbidity.     Such  are  the 
errors  likely  to  be  met  with  in  testing  for  albumin  with 
the  aid  of  heat,  and  the  best  way  to  avoid  them  is  to 
proceed  as  follows.    Pour  into  a  test-tube  a  column  of 
urine  to  the  depth  of  three  inches,  and  gradually  heat  to 
the  boiling  point,  first  having  noted  the  reaction  o  the 
urine     The  precipitation  of  urates,  peptones,  alkaloids, 
and,  in  short,  all  sources  of  turbidity  are  thus  -oided  save 
those   produced   by  phosphates   and   albumin.     If  the 
normal  acidity  of  the  urine  be  diminished,  next  add  acetic 


TESTING   FOR   ALBUMIN    IN   T  H  !•.   URINE.  ;i9 

acid  drop  by  drop,  until  three  or  four  drops  have  been 
added  or  a  precipitate  formed,  continuing  the  heating  for 
a  few  seconds  before  the  addition  of  successive  drops  of 
acid.  If  albumin  be  present,  heat  at  or  just  below 
the  boiling  point,  combined  with  some  of  the  above 
degrees  of  acidity,  will  bring  it  to  light  with  great 
certainty.  If  the  urine  be  already  strongly  acid,  as 
indicated  by  litmus  paper,  heat  alone  will  reveal  the 
albumin  without  addition  of  acid.  If  further  confirmation 
be  desired.  Dr.  Tyson  directs  {^Praciical  Examination  of 
Urine,  1886) :  to  the  boiling  urine  quickly  add  half  its  bulk 
of  strong  potash  solution  (i  part  to  2  of  distilled  water), 
when  the  albumin  will  be  dissolved. 

Acetic  acid  is  preferable  to  nitric  acid  in  testing  for 
albumin  with  heat,  because,  on  the  one  hand,  it  is  less  likely 
to  overstep  the  proper  degree  of  acidity,  and  thus  form 
the  acid  modification  of  albumin  which  is  not  thrown  down 
by  heat ;  and,  on  the  other  hand,  it  will  not,  when  used  as 
directed,  dissolve  small  traces  of  albumin  which  may  be 
present,  as  may  happen  with  nitric  acid. 

In  order  to  show  this  test  in  the  strongest  contrast,  only 
the  upper  stratum  of  urine  in  the  test-tube  should  be 
heated,  leaving  the  lower  stratum  unchanged.  This 
method  is  very  convenient  for  comparative  purposes. 

Nitric  Acid. — This  test  is  best  applied  according  to 
Heller's  method — i.  e.,  by  the  contact  method  "in  the 
cold."  Clear,  chemically  pure  nitric  acid  is  poured  into 
a  test-tube  to  the  depth  of  an  inch.  Upon  this  column 
of  acid  a  stream  of  urine  is  gently  floated  to  the  depth 
of  an  inch,  care  being  taken  to  avoid  mixing  the  acki  and 
urine.  The  urine  being  the  lighter  of  the  two  fluids, 
floats  upon  the  surface,  unless  propelled  forcibly  down  the 
tube,  To  avoid  the  latter,  the  stream  may  be  delivered 
from  a  nipple  pipette,  the  test-tube  being  held  inclined, 
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which  checks  the  force  of  the  current.  When  the  stratum 
of  nitric  acid  and  that  of  urine  come  in  contact,  if  albumin 
be  present  in  the  urine  a  white  wavering  zone  immediately 
appears  at  the  junction  of  the  two  fluids. 

Another  method  sometimes  practised  is  to  reverse  the 
order  of  introducing  the  fluids  into  the  tube,  the  urine 
being  introduced  first.  In  this  way  the  acid,  owing  to  its 
greater  specific  gravity,  passes  through  the  column  of 
urine  to  the  bottom  of  the  tube.  As  the  two  fluids  ulti- 
mately come  to  occupy  the  same  relative  positions  in  the 
tube  as  in  the  first  method,  and  moreover  as  the  two 
fluids  are  more  likely  to  mix  in  the  last,  I  prefer  the  method 
first  described. 

This  test  is  one  of  great  delicacy,  and,  on  the  whole,  very 
reliable  and  convenient  for  office  work  It  has  at  least 
two  sources  of  error  which  should  be  borne  in  mind,  viz., 
it  may  cause  a  zone  of  precipitation  with  urates  and  with 
oleo-resins  In  the  former  case  the  zone  is  less  sharply 
defined  and  gradually  shades  into  the  urine  above.  ^  The 
zone  of  precipitated  urates  is  situated  above  the  Hne  of 
contact  of  the  two  fluids,  hence  it  occurs  higher  up  than  is 
the  case  with  albumin.    Lastly,  the  precipitated  urates  are 

dissolved  by  heat. 

The  oleo-resins  form  a  yellowish  precipitate  which  dis- 
appears on  the  application  of  heat.  The  nitric  acid  test 
applied  as  directed  above  brings  to  light  all  modifications 
of  serum  albumin. 

Picric  Acid.— This  test  solution  may  be  prepared  by 
saturating  boiling  distilled  water  with  picric  acid  in  powder 
—about  six  or  seven  grains  to  the  ounce— and  filtering. 
Owino-  to  the  fact  that  this  test  gives  a  reaction  with  a 
number  of  bodies  other  than  albumin  met  with  in  the 
urine  I  was  disinclined  at  first  to  favor  its  use.  Since, 
however,  I  have  seen  it  applied  in  the  hands  of  its  discov- 
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erer,  Dr.  George  Johnson,  who  kindly  explained  to  me  his 
method,  I  am  satisfied  that  in  picric  acid  we  have  a  test  of 
such  great  delicacy  that  we  cannot  afford  to  dispense  with 
it ;  moreover,  with  proper  precautions  it  is  one  of  reason- 
able reliability. 

For  the  purpose  of  detecting  minute  traces  of  albumin 
in  urine  Dr.  Johnson  proceeds  as  follows  :  Into  an  ordi- 
nary sized  test-tube  is  poured  a  column  of  urine  to  the 
depth  of  four  inches  ;  then  holding  the  tube  inclined,  an 
inch  of  picric  acid  solution  is  gently  poured  on  the  surface 
of  the  urine,  which  mixes  with  only  the  upper  layer  of  the 
latter;  and  as  far  as  the  yellow  color  of  the  picric  solution 
extends,  the  coagulated  albumin  renders  the  urine  turbid, 
thus  contrasting  with  the  transparent,  unstained  urine 
below.  The  application  of  heat  increases  the  turbidity, 
due  to  precipitation  of  albumin.  If  the  tube  be  then  set 
aside  for  an  hour,  the  coagulated  albumin  subsides,  form- 
ing a  delicate  film  at  the  junction  of  the  colored  and 
the  unstained  strata  of  urine.  For  the  action  of  this  test 
there  must  be  an  actual  mixture,  and  not  a  mere  surface 
contact  of  the  two  liquids. 

It  is  true  that  picric  acid  precipitates  peptones,  alka- 
loids, oleo-resins,  and  rarely  also  urates  ;  but  all  of  these 
are  readily  cleared  up  by  heat,  which  distinguishes  them 
from  albumin. 

The  great  source  of  error  with  picric  acid,  as  with  sev- 
eral other  tests  for  albumin,  is  the  liability  to  throw  down 
mucin,  which  may  be  taken  for  albumin,  as  the  former  is 
not  dissolved  by  heat. 

PoTASsio-MERcuRic  loDiDE.— This  test  solutiou  is  pre- 
pared by  mixing  2.7  parts  of  mercuric  chloride  and  6.64 
parts  of  potassium  iodide  with  100  parts  of  water. 

I  prefer  to  apply  this  test  as  follows:  An  ordinary 
test-tube  is  filled  with    the   suspected   urine  to  within 
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an  inch  of  the  top.    The  urhie  is  next  acidified  by  the 
addition  of  a  few  drops  of  acetic  acid,  or  saturated  solution 
of  citric  acid.    The  tube  is  allowed  to  stand  a  minute  or 
two,  when,  if  mucin  be  present  in  the  urine  to  any  extent, 
a  slight  turbidity  will  be  apparent.    One-half  of  the  mix- 
ture is  next  poured  into  a  similar  sized  test-tube,  and  a 
few  drops  of  the  mercuric  solution  are  added  to  the  re- 
mainder, when  the  two  tubes  are  compared  side  by  side. 
If  the  turbidity  be  increased  by  the  addition  of  the  mer- 
curic solution,  and  be  not  reduced  by  heat  to  the  degree 
of  opacity  in  the  second  tube,  albumin  is  present.    Or,  if 
after  the  addition  of  the  acid  to  the  urine  no  change  takes 
place  after  standing  for  a  minute  or  two,  the  mercuric 
solution  may  be  added  to  the  whole  quantity  of  urine  in  the 
tube,  and  any  turbidity  resulting  which  is  not  dissipated 
by  heat  is  due  to  albumin. 

For  the  action  of  this  test  the  urine  requires  to  be 
acidified,  preferably  by  acetic  or  citric  acid. 

This  test  is  probably  the  most  sensitive  of  all  albumin 
precipitants.  Its  sources  of  error  are  that  it  precipitates 
peptones,  urates,  alkaloids,  or  oleo-resins ;  but  all  of  these 
are  cleared  up  by  heat. 

In  testing,  mucin  also  may  be  thrown  down,  which  is  not 
cleared  up  by  heat ;  but  if  the  method  of  testing  be  con- 
ducted as  directed,  this  source  of  error  will  be  discovered 
before  the  reagent  is  added. 

Ferrocyanide  of  Potassium.— This  test  solution  is  pre- 
pared by  simply  saturating  cold  distilled  water  with  ferro- 
cyanide of  potassium.  The  urine  to  be  tested  must  first 
be  acidulated  by  the  addition  of  a  few  drops  of  acetic 
acid  or  saturated  solution  of  citric  acid,  after  which,  upon 
the  'addition  of  a  few  drops  of  the  ferrocyanide  solution 
any  albumin  present  will  be  thrown  out  of  solution,  caus- 
ing a  white  turbidity.    Some  time  since  I  called  attention 
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to  the  fact  that  this  test  much  less  frequently  produces  a 
precipitate  with  other  bodies  besides  albumin  than  most 
other  tests.  {jfourn.  Amer.  Med.  Assoc.,  Jan.  19,  1884.) 
Subsequent  use  has  shown  me  that  this  test  is  the  least 
liable  to  errors  of  all  tests  for  albumin  in  the  urine  if 
properly  applied. 

Ferrocyanide  of  potassium  solution  does  not  precipitate 
peptones,  alkaloids,  phosphates,  or  oleo-resins,  in.  urine ; 
but  it  precipitates  all  modifications  of  serum  albumin. 
Rarely,  if  the  urine  be  of  high  specific  gravity,  this  test 
may  precipitate  urates  ;  but  this  can  be  avoided  by  dilut- 
ing all  urines  of  high  gravity  to  the  normal  standard 
(1020),  or  slightly  below,  by  the  addition  of  distilled  water, 
before  testing.  But  even  without  the  precaution  of  reduc- 
ing the  specific  gravity  of  abnormally  heavy  urines,  the 
precipitation  of  urates  by  the  ferrocyanic  test  is  an  ex- 
tremely rare  occurrence,  as  shown  by  the  fact  that  it  has 
occurred  in  my  hands  only  half  a  dozen  times  during  the 
almost  daily  use  of  the  test  for  the  past  seven  years. 

The  reaction  of  the  ferrocyanic  test  with  albumin  is 
somewhat  slower  in  appearing  than  is  that  of  some  of 
the  other  tests.  Its  range  of  sensitiveness  in  detecting 
albumin  is  about  the  same  as  that  of  the  nitric  acid  test 
(Heller's). 

Other  tests  have  been  recommended  for  the  purpose 
of  detecting  albumin  in  the  urine,  among  which  may  be 
mentioned  acidulated  brine,  proposed  by  Dr.  Roberts 
[London  Lancet,  October  14,  1882),  and  also  the  sodium 
tungstate  test  introduced  by  Dr.  George  Oliver  [London 
Lancet,  February  3,  1883).  As  these  possess  no  special 
merits  over  those  already  described,  and  more  especially 
smce  their  use  has  been  discontinued  by  their  discoverers, 
their  description  is  omitted. 

Of  the  five  tests  for  albumin  in  the  urine  that  have 
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just  been  considered,  the  most  sensitive  are  the  mer- 
curic and  picric;  next  in  order  are  heat,  ferrocyanic,  and 
nitric  acid  in  the  cold.    The  most  rehable  are  the  ferro- 
cyanic and  nitric  acid  (Heller's).     It  may  be  thought 
unnecessary   to  advise  the  use  of  so  many  tests  for 
albumin  ;  some  have  claimed  that  one  or  two  are  quite 
sufficient.    I  know  of  no  test  for  albumin  in  the  urine 
which,  under  some  circumstances,   has  not  misled  the 
observer;  and  it  is  therefore  my  habit,  in  those  rarer 
cases  in  which  doubt  arises,  to  submit  the  urine  in  suc- 
cession to  each  of  the   five    tests  described.  Under 
circumstances  of  doubt  the  five  tests  are  none  too  many 
to  setde  the  uncertainty.    The  crudest  test  will  scarcely 
fail  to  reveal  the  presence  of  albumin  if   present  in 
large  quantities  ;  but  in  cases  in  which  only  slight  traces 
are   present,  it   is  altogether   different;    in    such  case 
nitric  acid,  for  instance,  may  fail  to  reveal  them.    Now  it 
is  these  smaller  quantities  of  albumin  in  the  urine  that 
are  frequently  of  the  gravest  clinical  significance,  as  has 
already  been    shown   in    the  case    of   renal  cirrhosis. 
Again,  in  scarladnal  nephrids,  slight  traces  of  albumin 
may  be  overlooked  if  we  rely  on  coarse  tests,  and  the 
patient  may  be  dismissed  as  cured  while,  at  the  same 
dme,  more  or  less  mischief  is  in  progress  in  the  kidneys, 
and  after  a  time  the  patient  may  return  with  hopelessly 
damaged  kidneys.    It  is  impossible  to  insist  too  strongly 
upon  the  necessity  of  guarding  against  such  errors  by 
the  most  searching  examination  of  the  urine.     An  im- 
pression seems  to  have  gained  considerable  belief  with 
the  profession  that  the  smaller  traces  of  albumin  in  the 
urine  are  of  litde  clinical  importance;   but  it  would  be 
difficult  to  find  a   more  signal    mistake  in  the  whole 
range  of  clinical  medicine,  or  one  behind  which  more 
danger  to  life  lurks.     It  is,  therefore,  with  the  view 
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of  avoiding  such  errors,  that  the  following  systematic 
course  of  proceeding  is  advised. 

In  testing  for  albumin  in  the  urine,  for  the  first  time, 
always  employ  at  least  two  tests.  These  should  consist 
of  one  of  the  most  sensitive,  as  the  mercuric,  and  one  of 
the  most  trustworthy,  as  the  ferrocyanic.  In  case  no 
reaction  be  observed  with  either,  it  may  be  safely 
assumed  that  no  albumin  is  present.  If,  on  the  contrary, 
a  reaction  be  obtained  with  one,  or  both,  then  the  whole 
five  should  be  systematically  gone  through  with,  as  already 
described ;  and  nothing  short  of  this  methodical  appeal 
to  our  resources  can  excuse  any  error  in  this  important 
matter. 

In  addition  to  the  tests  which  have  been  described. 
Dr.  George  Oliver  (op.  cit.)  has  introduced  tests  in  paper 
form  for  detecting  both  albumin  and  sugar  in  the  urine. 
These  are  extremely  convenient,  as  they  may  be  carried 
in  the  pocket,  and  applied  at  the  bedside  of  the  patient. 
I  have  used  these  papers  constantly  since  their  introduc- 
tion, and  find  them  especially  valuable  in  clinical  work, 
where  it  is  so  often  desirable  to  ascertain  the  condition 
of  the  urine  at  the  same  time  that  the  general  symptoms 
of  the  patient  are  passing  under  inspection.  Nearly  two 
years  ago,  Messrs.  Parke,  Davis  &  Co.,  of  Detroit,  kindly 
prepared,  at  my  request,  the  whole  series  of  these  test- 
papers,  so  that  they  are  now  obtainable  in  this  country. 

To  Messrs.  Parke,  Davis  &  Co.  is  due  especial  credit 
for  arranging  the  tests  in  the  form  of  a  very  neat  pocket- 
case  in  the  smallest  possible  compass.  By  means  of  these 
tests  a  comprehensive  knowledge  of  the  characters  of  the 
urine  may  be  readily  ascertained  at  the  bedside  of  the 
patient. 

The  most  reliable  tests  in  paper  form  for  albumin  are 
the  potassio-mercuric   iodide,  and   the    ferrocyanide  of 
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potassium.  They  should  be  used  in  conjunction  with  a 
citric  acid  paper  in  all  cases. 

Dr.  Oliver's^  method  of  applying  these  tests  is  as 
follows :  A  mercuric  or  ferrocyanic  and  a  citric  acid 
paper  are  introduced  into  a  small  test-tube  containing 
sixty  minims  of  water.  After  gentle  agitation  for  half  a 
minute  or  so,  the  test-papers  are  removed,  and  the  trans- 
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parent  solution  is  ready  for  testing.  The  pipette  contam- 
ing  the  suspected  urine  is  held  vertically  over  the  tube, 
and  the  urine  is  delivered  in  drops  ;  any  reaction  which 
occurs  is  readily  observed  by  holding  the  tube  agamst  a 
dark  background  in  a  good  light.  In  the  case  of  the 
mercuric  test,  if  a  reaction  occur,  heat  must  be  applied 
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in  order  to  clear  up  any  opacity  not  due  to  albumin.  The 
use  of  heat  is  unnecessary  in  testing  with  the  ferrocyanic 
paper ;  indeed,  this  test  applied  as  directed  is  remarkably 
free  from  errors  and  may  be  confidently  relied  upon.  The 
paper  tests  for  albumin  should  never  be  introduced  into 
the  urine  direct,  for  if  albumin  be  present  in  large  quantity 
it  may  coagulate  upon  the  reagent  paper  and  prevent  the 
latter  delivering  its  charge  of  the  reagent  to  the  urine ;  in 
which  case  no  reaction  in  the  urine  will  be  perceptible. 

The  quantity  of  albumm  in  a  given  specimen  of  urine 
may  be  determined  by  coagulating  it  by  means  of  heat 
or  ferrocyanide  of  potassium  and  acetic  acid,  and  after 
filtering  and  drying  it  may  be  weighed.  This  process 
involves  the  expenditure  of  considerable  time,  and  the 
information  gained  thereby  is  scarcely  of  sufficient  clinical 
importance  to  call  for  its  use  in  routine  work.  As  has 
been  shown,  the  gravity  of  a  given  case  of  albuminuria  by 
no  means  depends  necessarily  upon  the  quantity  of  albu- 
min present  in  the  urine.  It  is  not  the  absolute  quantity 
of  albumin  excreted  that  it  is  so  desirable  to  determine, 
but  the  relative  quantity  passed  from  day  to  day ;  for  it  is 
popularly  believed,  and  the  belief  is  probably  well  founded 
in  most  cases,  that  the  course  of  the  renal  lesion  keeps 
pace  with  the  relative  amount  of  albumin  excreted  by  the 
kidneys  from  day  to  day.  In  observing  the  effects  of 
treatment,  therefore,  it  is  more  desirable  to  know  whether 
the  quantity  of  albumin  is  increasing  or  decreasing,  than 
to  know  the  exact  quantity  present  in  the  urine. 

A  useful  method  of  determining  the  relative  excretion  of 
albumin  by  the  kidneys,  especially  in  cases  in  which  the 
amount  is  considerable,  is  the  following,  which  requires 
but  a  trivial  expenditure  of  time  and  labor  : 

Fill  a  graduated  test-tube  with  the  albuminous  urine,  add 
a  few  drops  of  acetic  acid  and  ferrocyanide  of  potassium 
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solution :  all  of  the  albumin  is  precipitated,  and  slowly 
settles  to  the  bottom  of  the  glass.  Set  the  tube  aside  for 
twenty-four  hours,  when  the  quantity  of  albumin  by  bulk 
may  be  read  off  from  the  scale  on  the  side  of  the  tube. 
On  comparing  this  test  from  day  to  day,  approximate 
results  may  be  obtained  which  are  fairly  satisfactory  for 
practical  purposes.  It  should  be  borne  in  mind  that  with 
the  above,  or  with  any  other  quantitative  or  volumetric 
method  of  estimating  albumin,  observations  must  be  con- 
ducted upon  a  part  of  a  mixture  of  the  whole  twenty-four 
hours  quantity  of  urine,  in  order  to  be  of  definite  value. 

If  more  accurate  results  be  desired,  or  if  the  quandty 
of  albumin  present  be  very  small,  too  small  to  be  meas- 
ured by  the  above  process,  then  the  quantitative  method 
recently  suggested  by  Dr.  Oliver  (op.  cit.)— to  whom  we 
owe  so  much  for  time-saving  methods  of  urinalysis— will 
be  found  the  most  convenient.    Dr.  Oliver's  method  con- 
sists in  precipitating  the  albumin  from  a  given  quantity  of 
urine  by  a  mercuric  test-paper,  and  comparing  the  result- 
ing opacity  with  that  produced  by  coagulating  the  albumin 
from  a  standard  solution  containing  one-tenth  of  one  per 
cent,  of  albumin.    This  standard  of  opacity  is  imitated  by 
a  piece  of  ground-glass.    The  test  is  applied  as  follows: 
The  suspected  urine  is  first  diluted  by  the  addition  of 
twice  its  bulk  of  water.    Into  a  flattened  test-tube,  gradu- 
ated to  200  minims,  in  10  minim  divisions,  are  poured  50 
minims  of  the  diluted  urine,  and  a  potassio-mercunc  and  a 
citric  acid  paper  are  dropped  into  the  tube.    The  tube  is 
well  shaken  for  a  minute  or  so,  and  the  test-papers  with- 
drawn    The  resulting  turbidity  is  measured  by  placing 
behind  the  tube  a  card  on  which  lines  of  different  degrees 
of  thickness  are  printed.    If  the  opacity  be  such  as  to 
obscure  the  lines  completely,  water  is  added  slowly  until 
the  opacity  of  the  solution  corresponds  exactly  with  the 
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ground-glass  standard.  A  comparison  between  the  known 
value  of  the  precipitant  test-paper,  and  the  number  of  times 
the  urine  has  been  diluted,  furnishes  the  proportion  of 
albumin.  The  value  of  the  mercuric  papers  is  one-tenth 
per  cent.  Thus,  for  example,  if  50  minims  of  water  are 
required  to  reduce  the  opacity  of  the  diluted  urine  to  the 
exact  standard  of  the  ground-glass,  the  solution  contains 
two-tenths  of  one  per  cent,  of  albumin.  But  as  the  urine 
was  first  diluted  with  double  its  volume  of  water,  the  above 
result  must  be  multiplied  by  3,  which  gives  six-tenths  of 
one  per  cent.,  the  actual  percentage  of  albumin  present. 
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Certain  general  rules,  chiefly  of  a  hygienic  character, 
are  more  or  less  applicable  to  the  management  of  all 
cases  of  albuminuria  ;  and  with  a  view  to  avoid  frequent 
repetitions  of  these  in  ^succeeding  chapters,  they  will  now 
be  considered. 

Diet. — First  in  importance  may  be  ranked  the  diet  of 
the  albuminuric  patient.    It  was  formerly  held  that  the 
loss  of  albumin  by  the  kidneys,  more  especially  in  cases 
m  which  albuminuria  is  marked,  represents  a  very  serious 
tissue-waste  which  should  be  made  up  by  a  liberal  use  of 
such  foods  as  furnish  to  the  system  the  largest  proportion 
of  these  elements.    But  that  such  doctrine  is  not  only 
not  tenable,  but  a  very  dangerous  one   to  carry  into 
practice  in  many  cases  of  albuminuria,  can  no  longer  be 
doubted.    In  the  first  place,  it  is  a  fact  beyond  dispute 
that  the  quantity  of  albumin  contained  in  an  ordinary  meal 
upon  meat  diet  exceeds  the  loss  sustained  by  the  system 
for  nearly  a  week  ;  not  only  in  ordinary  cases,  but  even 
in  those  m  which  albuminuria  is  considered  to  be  exces- 
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sive.    We  must  look  not  alone  to  the  loss  of  albumin  for 
the  explanation  of  the  defective  nutrition  so  common  in 
Bright's  disease  ;  but  more  especially  to  the  loss  of  cor- 
pusdes  and  surcharging  of  the  blood  with  effete  products 
which  render  that  fluid  unsuitable  for  the  healthy  nourish- 
ment of  the  organism.    It  must  appear  clear  that  the  use 
of  albuminous  foods,  the  decomposition  products  of  which 
furnish  such  large  quantities  of  nitrogenous  waste,  not 
only  aggravates  the  evils  which  it  is  intended  to  remedy ; 
but  itTlso  invites  danger  from  defective  eUmination,  and 
consequent   accumulation  in   the  system,  favoring  the 
production  of  uraemia. 

Again,  albuminous  food  acts  injuriously  upon  the  kidneys 
themselves.    Lehmann  and  Stokvis  have  shown  by  ex- 
perimental investigations  that  when  egg  albumin  is  intro- 
duced into  the  blood,  not  only  is  it  excreted  by  the  kidneys, 
as  was  first  demonstrated  by  Claude  Bernard,  but  serum 
albumin  of  the  blood  also  makes  its  escape  with  it;  in 
other  words,  more  albumin  escapes  from  the  system  under 
such  circumstances  than  is  introduced.    Therefore,  some 
forms  of  albumin,  at  least,  act  as  irritants  to  the  kidneys 
when  excreted  by  those  organs.    It  is  found  that  egg  albu- 
min  when  introduced  into  the  system,  even  by  way  ot 
the 'stomach,  especially  in  liberal  quantities,  also  excites 
albuminuria  quite  frequently  in  apparendy  healthy  people. 
Christison  has  pointed  out  that  the  same  result  follows  the 
use  of  cheese  ;  and,  moreover,  temporary  albuminuria,  as 
already  shown,  is  by  no  means  a  rare  consequence  of  the 
ingestion  of  large  quantises  of  proteid  foods. 

If  therefore,  we  accept  the  proposidon  which  has  been 
conclusively  proved  by  Lehmann  and  Stokvis,  viz  that 
the  excretion  of  albumin  by  the  kidneys  induces  irritation 
of  those  organs,  then  we  must  conclude  that  the  liberal 
of  albuminous  foods    is    injurious    to  albuminuric 
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patients;  for,  in  such  cases,  a  part  at  least  of  the  albumin 
is  eliminated  by  the  kidneys. 

We  know  now  that  the  requirements  of  the  economy  do 
not  demand  as  large  quantities  of  nitrogenous  foods  as  was 
formerly  supposed.    Recent  investigations  seem  to  estab- 
lish that  fats,  at  least  to  some  extent,  are  the  ultimate  pro- 
ducts of  the  metamorphosis  of  nitrogenous  foods  in  the 
system,  as  shown  by  Lawes  and  Gilbert  ("  Sources  of  Fat 
of  the  Animal  Body,"  Philosophical  Magazine,  vol.  xxxii.)  ; 
consequendy,  we  may  subsdtute  the  fats  largely  for  nitro- 
genous food  in  cases  of  albuminuria,  thus  more  quickly 
reaching  the  proximate  elements  of  nutridon,  and  at  the 
same  time  avoid  clogging  the  system  with  unnecessarily 
large  quantities  of  nitrogen,  which  latter  is  the  principal 
element  of  waste  eliminated- by  the  kidneys.     As  legid- 
mate  deducdons  from  the  foregoing,  the  following  rules 
as  to  diet  are  given  as  applicable  in  cases  of  albuminuria : 
Lean  meats  should  be  more  or  less  rigidly  excluded  from 
the  diet,  according  to  the  acuteness  or  otherwise  of  the 
symptoms.    In  very  acute  cases,  no  animal  food  whatever 
not  even  soups,  should  be  used.    In  subacute  and  chronic 
cases,  meat  may  be  permitted  once  a  day,  or  two  or  three 
times  a  week.    Fish  is  the  least  objecdonable ;  the  white 
meat  of  fowl,  as  chicken  or  turkey,  next.     Young  and 
tender  beef  or  mutton  maybe  permitted  in  some  cases- 
but  all  seasoned  or  cured  meats,  as  ham,  tono-ue  saus- 
ages, hash,  corned  beef,  etc.,  should  be  avoided' in  all 
cases.     Fat  meats  may  be  permitted  as  freely  as  the 
stomach  ,s  able  to  digest  them.    Eggs  and  cheese  must 
no   be  used     Milk  is  a  good  ardcle  of  diet,  as  it  contains 
only  about  four  and  a  half  per  cent,  of  nitrogen     In  all 
save  acute  cases,  milk  may  be  used  freely  if  it  agree  with 
the  patient.    In  some  it  will  be  found  to  suit  excellendy 
and  in  such  cases  the  effects  of  an  absolute  milk  diet  are 
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often  strikingly  beneficial.  In  most  cases  milk  agrees 
best  when  skimmed.  Boiling  usually  renders  it  more 
acceptable  to  the  stomach.  In  some  cases  milk  in  any 
form,  will  be  found  to  disagree,  and  in  such  it  is  better 
to  abandon  its  use  and  seek  some  substitute.  I  have  seen 
albuminuria  alarmingly  increase  by  endeavoring  to  recon- 
cile the  system  to  the  use  of  milk. 

Farinaceous  articles  and  fruits  may  be  taken  ad  libitum, 
as  may  all  vegetables,  except  leguminous  ones.  Fmally, 
as  already  pointed  out,  overloading  the  stomach  often 
causes  slight  albuminuria,  and  from  this  we  are  taught  the 
important  lesson  that  food  should  be  partaken  of  m  mod- 
erate quantities  at  a  time. 

Great  discrimination  is  requisite  in  the  use  of  beverages 
in  albuminuria  ;  above  all,  in  the  use  of  alcohol.    It  cannot 
be  lono-er  denied  successfully  that  alcohol  in  any  and  all 
forms  i^'s  injurious  to  kidneys  which  are  excretmg  albumm. 
It  has  long  been  held  that  alcohol  is  one  of  the  frequent 
causes  of  Brighfs  disease,  especially  when  used  m  a  con- 
centrated form.    1  must,  from  my  own  observations,  declare 
my  concurrence  in  this  belief.    A  very  large  proportion 
of  my  cases  of  albuminuria  have  occurred  among  spirit- 
drinkers,  and  I  have  so  often  observed  an  outbreak  of 
albuminuria  as  a  sequel  to  an  unusual  indulgence  in 
spirits,  that  I  believe  alcohol  to  be  a  not  infrequent  cause 
of  renal  inflammation.    But  it  is  no  longer  necessary  to 
appeal  to  personal  experiences  in  this  matter,  Penzoldt 
has  proved  by  experiment  {^LUzgsb.  d.  phys.  med  Soc.  zu. 
tlZn,  Juni  .9  .88.)  that  alcohol,  if  injected  into  tl.e 
blood  of  animals,  causes  both  albuminuria  nephrites 
We  must,  therefore,  forbid  the  use  o    alcohol  by  ou 
patients  if  we  undertake  conscientiously  to  place  them 
under  the  most  favorable  conditions  for  recovery.  There 
are  cases,  it  is  true,  in  which  long-continued  use  renders 
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absolute  abstinence  difficult ;  but  as  this  indulgence  may 
be  the  exciting  cause  of  the  albuminuria,  there  is  the 
greater  necessity  for  its  discontinuance.  The  life  of  the 
patient  is  altogether  too  valuable  to  be  placed  in  the 
balance  against  a  mere  question  of  habit. 

The  liberal  use  of  fluids  between  meals  should  be  en- 
couraged in  all  forms  of  albuminuria.    They  act  as  the 
simplest  and  least  stimulating  of  all  diuretics  by  increasing 
the  volume  of  the  blood  in  the  vessels,  thus  raising  the 
tension  in  the  latter,  and  facilitating  urinary  filtration.  They 
also  dilute  the  waste  products  in  the  blood,  and  holding 
these  in  solution  as  they  pass  out,  exert  a  depurative 
action  on  the  organism.    It  is  in  this  way  that  mineral 
waters  often  prove  highly  beneficial  in  albuminuria ;  those 
which  are  the  purest—?,  e.,  freest  from  organic  matter- 
are  the  most  desirable.     Ordinary  distilled  water  is  a 
desirable  beverage  in  these  cases,  as  its  freedom  from 
foreign  matters  enables  it  to  absorb  more  readily  the 
waste  products  in  the  organism  and  carry  them  in  solution 
from  the  system. 

The  Skin.— It  is  of  the  greatest  importance  to  secure 
uniform  activity  of  the  cutaneous  function  in  all  forms  of 
albuminuria.    The  intimate  functional  relationship  exist- 
ing between  the  skin  and  kidneys  has  long  been  known 
the  former  being  capable,  to  some  extent,  of  acting  vicari- 
ously to  the  latter ;  thus  compensating,  in  no  small  degree 
for  defective  renal  action.    For  the  purpose  of  securing 
the  fullest  benefits  to  be  derived  from  activity  of  the  cuta 
neous  function,  various  baths  are  of  the  greatest  service 
and  these  should  always  be  used  warm'.    The  hot-water 
bath,  vapor,  pack,  or,  best  of  all,  dry  hot  air.  produce  ex- 
cellent results,  not  only  in  eliminating  waste  products, 
thereby  lessening  the  work  of  the  kidneys,  but  also  by 
mviting  the  blood  to  the  surface,  thus  relieving  renal  con 
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gestion.  The  effect  of  the  warm  water  bath  is  heightened 
by  the  addition  of  sah  thereto  ;  for,  as  Senator  has  shown 
(op.  cit.),  the  presence  of  the  saHne  keeps  up,  for  some 
time  sho-ht  irritation  of  the  skin,  thus  maintaining  cu- 
taneous  hypersemia. 

Cold  in  any  form  applied  to  the  skin  is  injurious  in  albu- 
minuria; acting  as  a  powerful  vaso-constrictor  to  the 
cutaneous  vessels,  it  not  only  checks  transpiration,  thus 
throwing  additional  work  upon  the  kidneys;  but  it  also 
markedly  increases  renal  congestion,  by  diminishing  the 
volume  of  the  blood  in  the  cutaneous  capillaries,  which 
aoes  to  over-fill  the  visceral  circulation. 

Cold  baths  are  therefore  highly  pernicious  to  albumi- 
nuric patients,  and  must  be  strictly  prohibited.    The  skin 
should  be  kept  carefully  guarded  against  chilling  atmos- 
pheric currents  for  the  same  reason;  and  this  is  best 
secured  by  wearing  woollen  garments  next  the  body  during 
the  whole  year.    The  most  thorough  protection  to  the 
skin  is  secured  by  the  use  of  the  Jaros  Hygienic  Wear, 
especially  during  the  cold  and  damp  season  in  northerly 
climates     This  wear  consists  of  an  external  cotton  iabric, 
moderately  fine  in  fibre,  into  which  is  woven  soft  fleece 
wool,  the  latter  to  be  worn  next  the  skin.    It  will  be  seen 
that  the  cotton  fabric  secures  a  comparatively  static  condi- 
tion of  air  next  the  skin,  while  the  wool  combines  the 
minimum  radiation  of  heat  from  the  body  with  the  greatest 
attainable  hygroscopic  power,  thus  securing  uniform  dry- 
ness and  warmth  of  the  skin  under  varying  conditions  ot 
atmosphere.    Dr.  L.  L.  McArthur  has  demonstrated  before 
the  Chicago  Medical  Society  {Chuago  Med.  Journ  and 
Exammer,  Feb.  1886)  the  superiority  of  the  Jaros  Wear 
over  all  other  fabrics  for  the  purpose  of  protecting  the 
skin  against  rapid  changes  of  atmospheric  temperature 
and  humidity,  and  my  own  experience  with  it  altogether 
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bears  out  his  deductions.^  The  feet  should  be  warmly- 
clad,  even  though  the  patient  keep  indoors.  The  great 
benefit  derived  from  securing  uniform  warmth  and  dryness 
of  the  skin  in  cases  of  albuminuria  is  shown  by  the  fact 
that  confinement  to  bed  for  a  time  often  produces  marked 
improvement. 

Exercise. — This  should  always  be  limited  in  cases  of 
albuminuria.    It  is  a  well-established  fact  that  active  mus- 
cular exercise  increases  albuminuria,  the  reasons  for  which 
have  been  fully  explained.    Passive  exercise  only  should 
therefore  be  indulged  in  by  albuminuric  patients  ;  fatigue 
is  to  be  avoided  under  all  circumstances.     It  has  often 
been  observed,  too,  that  uraemia  is  especially  prone  to  occur 
during  or  after  some  unusual  muscular  effort.    At  first  this 
was  ascribed  to  increased  liberation  of  urea  by  the  mus- 
cular contractions.    As  yet,  there  i.'^  no  direct  proof  that 
urea  in  the  circulation  is  the  cause  of  uremia,  although  it 
is  probably  one  of  the  elements  of  the  cause  ;  and,  more- 
over, it  is  doubtful  in  the  light  of  recent  investigations 
if  muscular  exercise  increases  directly  the  amount  of  urea 
in  the  blood,  and,  therefore,  we  must  await  some  future 
explanation  of  the  foregoing  fact. 

Female  patients  the  subjects  of  albuminuria  should 
be  confined  to  bed  during  the  menstrual  period.  I  have 
repeatedly  observed  the  fact  pointed  out  by  Senator, 
VIZ.,  "that  the  albumin  is  regularly  increased  in  female 
patients  during  menstruation."  The  pelvic  congestion 
consequent  upon  menstruation  doubtless  in  part,  al  least, 
explains  this  temporary  increase  of  albumin.  '  Sudden 
rises  in  the  general  blood-pressure  should,  therefore  be 
guarded  against  during  menstruation,  and  the  most  cer- 
tain way  to  accomplish  this  is  by  enforcing  muscular 
quietude. 


e  Jaros  Wear  may  be  obtained  at  103  State  Street,  Chicago. 
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Psychical  Influences. — The  opinion  has  been  gaining 
ground,  of  late,  that  mental  influences  have  much  to 
do  with  the  causation  of  some  forms  of  renal  disease. 
Observers  have  so  frequently  noted  their  development  in 
those  subjected  to  severe  mental  strain,  that,  while  the 
exact  causative  relationship  is  not  as  yet  understood,  it 
is  no  longer  reasonable  to  doubt  its  existence.    That  the 
kidneys  are  susceptible  of  strong  vasomotor  influences 
as  the  result  of  central  impressions  is  a  matter  of  daily 
observation  ;  as  examples,  may  be  mentioned  the  profuse 
diuresis  consequent  upon  hysteria  or  fright.    It  is  not 
improbable  that  powerful  and  prolonged  cerebral  impres- 
sions may  influence  the  renal  organs  in  a  more  permanent 
and  serious  manner.    At  any  rate,  it  is  certain  that  the 
more  powerful  emotions  often  increase  the  excretion  of 
albumin  in  those  who  are  the  subjects  of  albuminuria;  and, 
therefore,  in  such  cases  it  is  advisable  to  maintain  the  mental 
condition  of  the  patient  in  as  tranquil  a  state  as  possible. 

Climate— This  has  a  most  important  influence  upon 
albuminuria,  and  it  should  in  all  cases,  where  prac- 
ticable be  taken  advantage  of  in  the  treatment.  Dr. 
Dickinson,  to  whom  we  are  gready  indebted  for  mvesti- 
gations  in  this  matter,  in  referring  to  the  most  serious  of 
all  forms  of  albuminuria,  writes  :  ..."  the  advantage 
to  be  expected  from  a  change  of  sky  is  at  least  as  great 
in  renal  as  in  pulmonary  disease.  Cure  is  a  word  to  be 
used  with  caution,  but  I  have  seen  litde  less ;  the  albumm 
reduced  to  a  trace,  and  perhaps  that  inconstant,  and^  the 
general  health  brought  up  almost  to  its  origmal  level. 

The  most  desirable  conditions  are  an  equable,  dry, 
and  warm  climate,  with  a  mean  range  of  temperature 
as  near  65°  F.  as  possible.  On  our  own  continent, 
the  southern  interior  offers  especial  advantages^  Thus, 
the  town  of  Saltillo,  the  capital  of  the  State  of  Coahuila 
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in  Northern  Mexico,  is  probably  unsurpassed  in  equa- 
bility of  its  climate ;  observations  extending  over  a 
number  of  years  show  that  the  temperature  never  rises 
above  86°  F.,  or  sinks  below  50°  in  the  daytime  dur- 
ing the  whole  year  round.  In  addition  to  Mexico,  South 
Carolina,  Georgia,  and,  above  all,  Florida,  afford  excellent 
climates  for  resort  for  these  patients ;  the  atmosphere 
combining  warmth  and  equability  to  a  remarkable  degree. 
To  those  who  are  most  benefited  by  sea-air,  Nassau  and 
Bermuda  are  especially  to  be  recommended.  In  the 
Eastern  Hemisphere,  the  Mediterranean  Coast  seems  to 
offer  the  greatest  advantages  ;  thus,  Rome,  Naples,  and 
the  South  of  France  are  the  most  suitable  resorts  in 
Europe  ;  while  Cairo  and  Algiers  are  among  the  most 
desirable  on  the  Southern  Mediterranean  Coast.  Albu- 
minuric patients  should  spend  at  least  their  winters  in 
some  such  places  as  have  just  been  mentioned,  if  it  be 
practicable  for  them  to  do  so.  Of  course,  with  the  poorer 
class  of  people  the  benefits  to  be  derived  from  change  of 
climate  unfortunately  are  usually  beyond  reach,  and  in  such 
cases  the  greatest  safety  is  secured  by  taking  these  pa- 
tients into  a  well-conducted  hospital  during  the  cold  and 
damp  seasons. 

Such  are  the  leading  hygienic  measures  to  be  employed 
in  conjunction  with  the  medicinal  treatment  of  albuminuria; 
and  it  is  not  too  much  to  assert  that  on  their  careful 
observance  a  successful  issue  will,  in  many  cases,  be  more 
largely  due  than  to  medication.  Indeed,  the  hygienic  man- 
agement of  albuminuria  has  not  heretofore  received  the 
consideration  which  it  deserves;  but  recently,  increased 
attention  has  been  given  to  the  subject,  so  that  it  is  not 
unlikely  soon  to  occupy  the  more  prominent  place  among 
the  curative  measures  of  albuminuria  to  which  its  merits 
so  justly  entide  it. 


CHAPTER   I  1. 


URAEMIA. 

If  the  integrity  of  the  kidneys  suffers  sufficient  impair- 
ment through  disease,  as  greatly  to  diminish  or  altogether 
to  abolish  their  function,  sooner  or  later,  if  the  condition 
continue,  a  remarkable  train  of  symptoms  follows  of  ex- 
ceedingly dangerous  and  often  fatal  character.  These 
symptoms  have  been  grouped  together  under  the  term 
uremia.  As  the  structural  diseases  of  the  kidneys  which 
we  propose  to  consider  in  the  succeeding  sections  may 
at  any  stage  of  their  course  become  complicated  by  this 
affection,  it  may  be  well  to  take  a  practical  survey  of  the 
subject  here,  and  thus  avoid  the  necessity  of  future  repe- 
tition. 


ETIOT.GY. 


Probably  in  no  field  of  scientific  investigation  have 
more  numerous  and  earnest  efforts  been  put  forth  than 
in  this,  with  the  view  of  ascertaining  the  precise  cause  of 
these  remarkable  manifestations ;  but,  beyond  the  gross 
fact  that  the  abolition  of  the  urinary  secretion  entails 
sooner  or  later  the  appearance  of  those  dangerous  symp- 
toms yet  to  be  described,  we  know  comparatively  litde 

of  their  cause. 

Christison  first  claimed  that  uremia  was  due  to  the 
presence  in  the  blood  of  large  quantities  of  urea,  which 
accumulated  through  failure  of  the  kidneys  to  eliminate 
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it  from  the  system.  For  some  time  this  doctrine  was 
accepted  by  most  authorities,  and,  indeed,  at  the  present 
time  it  has  some  supporters.  It  has  been  conclusively 
shown,  however,  that  while  the  blood  may  in  some  cases 
be  found  surcharged  with  urea,  yet  quite  often  it  is  not  so ; 
in  fact,  it  may  be  conspicuously  the  opposite.  Moreover, 
the  injection  of  large  quantities  of  urea  into  the  blood  of 
animals  has  not  uniformly  produced  uraemic  symptoms. 

Frerichs  next  claimed  that  ursemic  symptoms  were  due — 
not  to  the  presence  of  urea  itself — but  rather  to  its  decom- 
position in  the  blood  "  under  the  influence  of  some  special 
ferment  into  carbonate  of  ammonium."  As  proof  of  this, 
he  claimed  that  carbonate  of  ammonium  was  present  in  the 
breath  of  those  suffering  from  uraemia,  and,  moreover, 
that  the  injection  of  carbonate  of  ammonium  into  the  blood 
"  evoked  all  those  symptoms  which  we  recognize  under 
the  term  ursemic."  For  some  time  this  explanation  was 
generally  accepted  as  correct.  Subsequent  investigations 
have  failed  to  demonstrate  the  presence  of  carbonate 
of  ammonium  with  any  uniformity  or  frequency  in  the 
blood  of  those  who  have  died  from  uraemia ;  or  in  the 
blood  of  animals  that  have  been  fed  on  large  quanti- 
ties of  urea,  or  in  those  from  which  the  kidneys  have  been 
removed.  The  frequent  presence  of  carbonate  of  ammo- 
nium in  the  breath  of  those  suffering  from  uremia  is  now 
accounted  for  on  the  more  probable  theory  that  urea  is 
transuded  on  the  mucous  surfaces,  where  it  becomes 
decomposed,  thus  liberating  ammonium  carbonate;  and 
strength  is  lent  to  this  explanation  by  the  fact  that  carbo- 
nate of  ammonium  is  frequently  present  in  the  breath  of 
those  who  have  never  been  the  subjects  of  uraemia.  But 
Schottin  showed  that  the  injection  of  sulphate  of  sodium  or 
potassium  into  the  veins  of  animals  produced  symptoms 
similar  to  those  which  resulted  from  the  injection  of  am- 
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monium  carbonate,  which  is  probably  the  strongest  argu- 
ment against  the  doctrine  of  Frerichs. 

Trietz  claimed  that  carbonate  of  ammonium  was  the  active 
cause  of  ursemia,  but  that  it  was  formed  in  the  intestines  (not 
in  the  blood),  and  was  reabsorbed  into  the  blood,  where  it 
produced  the  ureemic  symptoms.  As  this  is  merely  a 
modification  of  the  doctrine  of  Frerichs,  the  arguments 
already  noted  as  opposed  to  the  latter  apply  also  to  that 
of  Trietz. 

Oppler  suggested  that  the  symptoms  are  excited  not 
by  the  presence  of  any  element  of  the  urinary  secretion 
in  the  blood,  but  rather  by  the  derivatives  or  the 
primary  elements  of  tissue  metamorphosis  which  go  to 
make  up  urea,  uric  acid,  etc.  His  conclusions  were  drawn 
from  the  fact  that  he  found  in  the  blood  of  uraemic  patients 
large  quantities  of  such  extractives  as  creatin,  creatinin, 
etc.,  and  in  the  muscles  large  quantities  of  leucin. 

Voit  suggested  that  the  uremic  phenomena  were  evoked 
by  the  presence  of  potash  salts  in  the  blood,  and  that  these 
resulted  from  the  retrograde  metamorphosis  of  muscular 
tissue  when  the  renal  function  became  impaired.  D'Espine 
has  found  an  increase  of  these  salts  in  the  blood  in 
uremia  of  scarlet  fever,  and  he  attributes  the  symptoms 
to  their  toxic  effects  (Ralfe).     Besides  these  toxic  or 
chemical  causes,  various  observers  have  sought  to  explam 
uremic  symptoms  on  pathological   grounds.  Osborne 
thought  that  meningitis  was  the  cause  both  of  the  convul- 
sions and  coma  of  the  uremic  state.    Traube  held  that 
oedema  of  the  brain  was  responsible  for  the  symptoms, 
and  that  this  was  brought  about  by  the  hydrsemic  condition 
of  the  blood  in  albuminuric  patients,  aided  by  hypertrophy 
'  of  the  heart,  and  high  vascular  pressure.    Meningitis  and 
c^dema  of  the  brain,  however,  are  by  no  means  constant 
accompaniments  of  uremia;  and  when  present  they  are 
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usually  associated  with  convulsions,  to  which  they  are 
more  likely  due.  It  is  now  known  also  that  in  those  cases 
of  nephritis  which  are  most  likely  to  entail  active  uraemic 
symptoms,  the  blood  is  the  least  hydrsemic,  and,  moreover, 
hypertrophy  of  the  heart  is  least  common  in  such  cases. 

Such  are  the  outlines  of  the  more  prominent  views 
which  have  from  time  to  time  been  held  as  to  the  causes  of 
uraemia,  and  which  even  at  the  present  time  are  by  no 
means  harmonized.  It  would  be  out  of  place  here  to  enter 
minutely  into  the  various  discussions  which  have  arisen 
pro  and  con,  in  reference  to  each  of  these.  Suffice  it  to 
say,  that  up  to  date  uraemia  has  successfully  defied  the 
fixation  of  its  cause  upon  any  element  of  the  urine,  or 
its  derivatives.  All  exclusive  theories  have  thus  far  been 
negatived,  and  the  few  facts  we  possess  point  strongly  to 
the  probability  of  several  urinary  elements  or  their  deriv- 
atives being  concerned  in  the  etiology  of  this  affection. 
Recent  investigations  seem  to  support  this  view ;  thus 
Prof.  Bouchard  has  lately  demonstrated  the  toxicity  of 
normal  urine  when  injected  into  the  blood  (though  this 
had  previously  been  denied),  the  symptoms  evoked 
thereby  in  animals  closely  resembling  many  of  the  uremic 
order  {British  Medical  Journal,  June  6,  1885). 

The  retention,  then,  in  the  blood  of  urinary  elements 
and  their  derivatives  (the  latter  consisting  largely  of  the 
waste  products  of  retrograde  metamorphosis  of  tissue), 
either  in  whole  or  part,  reacts  in  a  damaging  manner, 
not  only  on  the  nervous  system,  which  is  probably  the 
most  sensitive  to  the  toxic  influence,  but  also  on  other 
systems,  as  the  respiratory,  circulatory,  and  the  digestive. 
Not  only  are  the  elements  of  the  urinary  secretion  re- 
tamed  within  the  organism  through  renal  defect,  but 
also  healthy  tissue  metabolism  becomes  impeded,  clogged, 
and  perhaps  almost  arrested.    As  Schottin  has  shown' 
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suppression  being  usually  associated  with  uraemia,  a  large 
amount  of  acid,  which  normally  passes  out  through  the 
kidneys,  is  retained  in  the  system,  reducing  the  alkalinity 
of  the  blood,  and  enfeebling  its  oxidizing  powers. 

It  has  been  claimed,  also,  that  the  loss  of  albumin,  the 
drain  of  corpuscles,  and  consequent  hydrsemic  conditions 
of  the  blood  are  concerned  in  the  causation  of  uraemia; 
but,  on  the  one  hand,  there  is  no  constant  coincidence  of 
these  states  of  the  blood  with  uraemia  ;  and,  on  the  other 
hand,  these  conditions  never  bring  about  uraemia  when 
resulting  from  other  than  real  causes. 

In  the  light  of  what  is  known,  then,  the  only  conclusions 
that  seem  justifiable  are,  that  the  cause  of  uraemia  lies  in 
the  failure  of  the  kidneys  to  excrete  the  urine,  in  part  or 
in  whole,  or  in  its  primary  elements  ;  and  that  these  either 
act  as  toxic  agents  on  the  system,  or  generate  some  new, 
and,  at  present,  unknown  agent  (through  conditions  result- 
ing from  their  accumulation),  which  acts  as  a  poison  on 
the  organism,  evoking  the  symptoms  which  we  term 
uraemic. 


SYMPTOMS. 


It  will  be  most  convenient,  as  well  as  practical,  to  con- 
sider the  symptoms  of  uraemia  under  two  forms,  acute 
and  chronic  ;  depending  on  intensity  and  duration  of  the 
cause,  and  consequent  symptoms.  As  in  the  great 
majority  of  cases  the  less  active  symptoms  prevail  for  a 
longer  or  shorter  time,  before  acute  uraemia  breaks  forth, 
it  will,  therefore,  be  more  convenient  to  consider  chronic 
uraemia  first. 

Chronic  Ur/emia.— As  impairment  or  suppression  of  the 
renal  function  is  the  primary  element  in  the  causation  of 
uraemia,  so  it  is  the  primary  symptom  of  this  disturbance, 
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preceding  invariably  all  others,  of  which  it  becomes  a  valu- 
able index,  and  if  properly  interpreted  will  usually  put  us 
on  our  guard  as  to  its  approach.    In  the  management  of 
all  renal  diseases,  then,  it  is  essential  to  be  informed, 
not  only  of  the  actual  daily  quantity  of  urine  passed,  but 
also  of  the  average  quantity  passed  in  the  course  of  the 
disease.     My  own  experience  has  been  that  when  the 
average  quantity  of  urine  falls  off  to  half  the  normal 
amount,  chronic  ursemic  symptoms  usually  follow  sooner 
or  later,  if  the  condition  persists.    It  is  not,  as  a  rule 
till  oliguresis  reaches  a  much  lower  point,  sometimes, 
indeed,  not  till  complete  suppression  occurs,  that  the 
acute  symptoms  are  manifested.    Of  course,  the  degree 
of  diminution  necessary  to  bring  about  uraemia,  acute  or 
chronic,  can  never  be  predicted  with  certainty,  because 
other  circumstances  more  or  less  modify  the  result,  as  the 
amount  of  solids  contained  in  the  urine,  the  quality  of  food 
taken,  the  degree  of  muscular  exercise  indulged  in,  and 
the  length  of  time  oliguresis  has  been  present,  etc.  Not- 
withstanding all  this,  there  are  certain  limits,  as  already 
indicated,  within  which  more  or  less    danger  may  be 
apprehended.    It  has  been  claimed  that  the  quantity  of 
urine  may  be  normal,  or  nearly  so,  and  yet  uremia  result, 
owing  to  the  non-excretion  of  the  solids  with  the  urine! 
I  have  never  known  acute  uraemia  to  result  when  the 
average  quantity  of  urine  has  been  normal  for  a  con- 
siderable length  of  time,  no  matter  how  low  its  specific 
gravity.    I  am  aware  that  the  aqueous  elements  of  the 
urine,  for  the  most  part,  have  their  source  in  one  part 
of  the  secreting   structure   of  the   kidneys,   while  the 
sohds  are  mostly  contributed  from  another;  and  thus 
their   elimination  would  seem  to  be   independent  and 
separate.    As  a  matter  of  fact,  however,  so  far  as  my 
own  observations  are  concerned,  they  are  not  entirely 
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independent;  and  an  average  normal  quantity  of  urine 
is  incompatible  with  a  diminution  of  the  solids  to  the 
extent  of  producing  uraemia.    This  may  not  accord  with 
present  theories,  but  it  does  with  facts.    Of  course,  if  the 
quantity  of  urine  has  for  a  long  time  averaged  consider- 
ably below  normal,  till  the  system  has  become  charged 
with  toxic  elements,  it  is  quite  conceivable  how,  even 
after  the  tide  has  turned,  uremia  may  be  precipitated 
through  inordinate  exercise,  or  the  ingestion  of  a  large 
amount  of  nitrogeneous  food,  or  both;    and  yet  the 
actual  quantity  of  urine  excreted  at  that  particular  time 
might  be  normal.     Those  cases  of  uremia  which  are 
alleged  to  have  occurred  when  the  urine  was  normal  in 
quantity,  I  believe  must  have  arisen  under  the  above 
circumstances.     The  quantity  of  solids  excreted  by  the 
kidneys— circumstances  being  equal— indicates  the  func- 
tional capacity  of  those  organs.    It  is  important,  therefore, 
to  note  the  amount  of  the  solids  contained  in  the  unne  m 
all  cases  ;  and  for  such  purposes  observations  must  be 
conducted  upon  a  part  of  a  mixture  of  the  whole  twenty- 
four  hours'  product  to  be  of  definite  value.    Now  it  is 
obvious  that  bodily  weight,  exercise,  and  amount  and 
quality  of  food  taken,  will  more  or  less  influence  the 
actual  quantity  of  solids  thrown  out  by  the  kidneys,  and 
hence  these  will  be  found  to  vary  within  certain  limits. 
It  is  known  th^t  the  amount  of  solids  excreted  by  the 
kidneys,  under  ordinary  circumstances,  in  the  average 
healthy  individual  is  about  two  ounces  in  twenty-tour 
hours,  or  four  per  cent,  of  the  whole  urinary  product 
It  is  easy  to  estimate  approximately   the  quantity  ot 
solids  excreted  if  we  know  the  specific  gravity,  and  the 
whole  quantity  of  urine  passed.     Several  rules  for  the 
approximate  estimation  of  solids  in  the  urine  have  been 
devised,  the  most  widely  known  of  which  are  those  of 
Trapp  and  Haeser.     The  simplest  rule,  however,  is  to 


SYM  PTOMS. 


65 


multiply  the  last  two  fig-ures  of  the  specific  gravity  by  the 
number  of  ounces  of  the  urine,  and  the  product  will 
approximatively  represent "  in  grains  the  "  solid  urine  " 
discharged  in  twenty-four  hours  (Oliver).  In  making  the 
above  estimate,  the  specific  gravity  of  the  urine  should 
always  be  taken  at  a  temperature  of  60°  F.,  as  urinome- 
ters  are  usually  corrected  from  that  point. 

The  relation  between  the  quantity  of  urea  in  the  urine 
and  the  production  of  uraemia  has  heretofore  received  much 
attention,  and  various  complicated  and  time-consuming 
methods  have  been  devised  for  estimating  accurately  the 
discharge  of  urea  by  the  kidneys.    Now  the  quantity  of 
urea  contained  in  a  given  urine  comprises  about  one-half 
of  the  whole  solid  urine  under  ordinary  circumstances. 
But  in  diseased  states  of  the  kidneys  the  proportion  of 
urea  often  suffers  a  greater  comparative  reduction  than 
do  most  of  the  other  solids  of  the  urine ;  at  any  rate, 
trustworthy  observers  have  claimed  that  in  many  cases 
a  very  notable  diminution  in  the  proportion  of  urea  in 
the  urine  takes  place  just  prior  to  the  outbreak  of  acute 
uremia.    Although  it  has  never  been  conclusively  shown 
that  retained  urea  is  the  cause  of  uraemia,  yet  for  the 
reasons  given,  as  well  as  the  fact  that  the  quantity  of  urea 
discharged  furnishes  us  a  gauge  of  the  functional  capacity 
ot  the  kidneys,  it  is  well  to  be  able  to  estimate  readily 
the  quantity  of  urea  contained  in  the  urine. 

A  very  accurate,  and  certainly  the  most  simple  method 
with  which  I  am  acquainted  is  that  devised  by  Dr.  Georee 
B.  Fowler,^  of  New  York,  to  whom  I  am  indebted  for  a 
special  explanation  of  his  process,  of  which  the  following 
IS  a  brief  synopsis  :  ^ 
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The  principle  of  the  process  depends  upon  the  facts,  {a) 
that  it  is  the  urea,  chiefly,  which  gives  the  urine  its  specific 
gravity ;  (/^)  that  when  the  urea  is  decomposed  by  mixing 
with  the  urine  a  solution  of  chlorinated  soda  (Labarraque's 
solution),  the  specific  gravity  of  the  mixture  is  dimin- 
ished ;  and  {c)  that  there  is  a  definite  relation  between 
the  loss  in  specific  gravity  and  the  proportion  of  urea 

originally  present.^ 

A  decrease  of  one  degree  of  specific  gravity  corre- 
sponds to  3%  grains  of  urea  per  ounce  of  urine,  or  0.77 
per  cent. 

The  method  consists  in  adding  to  one  volume  ol  unne 
(say  one  ounce),  in  a  large  hydrometer  jar,  seven  volumes 
of  Labarraque's  solution.     Decomposition  immediately 
ensues  and  at  the  expiration  of  a  few  hours,  the  vessel 
beina  occasionally  shaken  in  the  mean  time,  all  the  nitrogen 
of  the  contained  urea  has  escaped.    The  specific  gravity 
of  the  quiescent  mixture  is  now  to  be  noted,  and  also  that 
of  the  pure  urine.    We  now  have  the  specific  gravity  of 
the  mixture  of  the  urine  and  Labarraque's  soluUon  a/^er 
decomposition.    In  order  to  ascertain  what  it  was  before 
decomposition,  we  must  resort  to  the  law  of  Foportio- 
Multiply,  therefore,  the  specific  gravity  of  the  Labarraque 
solution  by  7,  add  the  specific  gravity  of  the  urine,  and 
^;:!;^e  theLm  by  8.    Now  from  ^l-'the  specific  ^^^^^^ 
of  the  mixture  before  decomposition,  subtract  that  ob- 
tained after  decomposition.    Multiply  the  difierence  in 
degrees  by  and  the  result  will  be  the  number  ot 

erfins  of  urea  per  ounce  of  the  urine,  or  better,  by  o.,/ 
which  gives  the  percentage  of  urea.    The  presence  of 

.  The  formula  for  the  reaction,  by  which  all  the  nitroger.  is  set  free,  .s  as 
CH,N.,0  ^  sNaClO 
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sugar  or  albumin  in  the  urine  does  not  interfere  with 
this  test. 

If  the  secretion  of  urine  continues  considerably  below 
normal  for  an  extended  length  of  time,  other  symp- 
toms are  pretty  sure  to  follow ;  the  most  common  of  which 
is  headache,  either  frontal,  vertical,  or  occipital.    In  chronic 
uraemia  the  headache  is  most  commonly  occipital,  fre- 
quently extending  down  the  back  of  the  neck  on  either 
side.    It  may  persist  for  weeks,  usually  with  some  inter- 
mission during  the  twenty-four  hours.    It  may  be  mis- 
taken for  rheumatism  or  neuralgia,  if  no  renal  defect  is 
suspected,  instances   of  which  have    come   under  my 
observation.    If  the  symptoms  are  more  threatening,  the 
headache  is  likely  to  be  frontal.    In  this  location""  also 
the  pain  is  more  intense  and  constant  as  a  rule.  All 
grades  of  severity  may  be  observed  as  to  these  headaches; 
somedmes  the  pain  is  excruciating,  most  commonly  so  in 
the  supraorbital  nerve.    As  a  rule,  the  more  intense  and 
constant  the  headache,  the  more  imminent  the  danger  of 
acute  uraemia. 

In  uraemia,  disorders  of  the  stomach  are  scarcely  less 
common  than  headache,  and   they  are  always  present 
sooner  or  later.    They  vary  in  degree  from  simple  loss 
of  appetite,  to  frequent  and  uncontrollable  vomiting  Most 
commonly   flatulent  dyspepsia,  and,    perhaps,  morning 
nausea  are  present  in  the  milder  cases.    More  urgent  cases 
are  usually  attended  by  vomidng,  especially  in  the  morn- 
■  ing,  though  this  may  occur  at  any  dme  during  the  day 
The  vomited  matter  is  usually  of  a  watery  appearance 
and  niay  have  an  ammoniacal  odor  and  alkaline  reaction' 
I  diarrhoea  is  another  common  expression  of  chronic  urae- 
mia, and  IS  believed  to  be  an  effort  at  vicarious  eleminadon 
It  IS  usually  associated  with  disorders  of  the  stomach,  such 
as  flatulence  and  loss  of  appedte.    Distressing  itching  of 


the  skin  is  sometimes  present.  As  an  illustration  of  its 
occasional  intensity,  Bartels  speaks  of  having  seen  a 
patient  scratch  himself  when  in  a  semi-comatose  state. 

Attacks  of  dyspnoea  are  common,  and  closely  resemble 
asthma  in  that  they  often  come  on  at  night,  are  accompanied 
by  sibilant  rales,  and  are  followed  by  more  or  less  expec- 
toration.   Insomnia  is  common— urjemic  patients  rarely 
sleep  well  if  the  symptoms  are  at  all  marked.  Transient 
disturbances  of  vision  are  frequent.     Ura^mic  amaurosis 
consists  in  a  sudden,  and  more  or  less  complete  loss  of 
vision,  without  any  discoverable  retinal   lesion.     It  is 
usually  of  brief  duration,  often  passing  away  as  suddenly 
as  it  appeared.     Besides  the  above,  various  distortions 
of  vision  are  common  in  these  cases :  thus  the  patient 
may  see  double,  objects  may  appear  inverted,  or  there 
may  be  more  or  less  indistinctness  of  vision. 

Deafness,  usually  of  a  partial  and  transient  character,  is 
sometimes  present.    Pains  in  the  muscles,  more  especially 
in  those  of  the  lower  extremities,  are  common  Twitch- 
ing of  certain  sets  of  muscles,  drowsiness,  and  hebetude 
of  mind  are  not  infrequent.    Peculiar  attacks  of  numbness 
sometimes  come  on  in  chronic  uremia.    These  may  be 
limited  to  certain  nerves,  as  the  facial ;  or  they  may  include 
all  of  one  side  of  the  body.    They  seem  to  consist  of  par- 
tial sensory  paralysis  without  motor  impairment,  and  are 
of  short  lur'ation!  usually  passing  off  within  an  hour. 
In  a  case  now  under  treatment,  the  patient  has  within 
the   past   five   months   had   several   attacks,  involving 
the  whole  left  side  (hemiplegic).    They  usually  begin 
with  numbness  in  the  left  foot,  which  extends  up  the 
Ide  ^i  te  left  side  of  the  head,  including  the  tongue, 
becomes  affected.     The  parts  remain  numb  and  mor^ 
or  less  insensitive,  without  motor  impairment  tor  from 
fifteen  minutes  to  half  an  hour,  when  the  numbness  dis- 
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appears,  leaving-  no  disturbance  behind.    Lastly,  a  peculiar 
form  of  delirium  or  intoxication  sometimes  arises,  which 
may  appropriately  be  termed  subacute  uraemia.    In  this 
condition  the  patient  is  restless  and  uneasy.    The  eye 
loses  its  intelligent  expression,  and  becomes  vacant  and 
wild.  The  patient  talks  about  imaginary  events  transpiring 
about  him,  perhaps  calling  for  friends  whom  he  imagines 
are  present.  If  spoken  to,  he  usually  answers  more  or  less 
intelligendy,  and  he  may  even  converse  radonally  for  a 
'  short  dme  if  his  attendon  is  closely  engaged.    A  char- 
acterisdc  of  this  delirium  is  the  more  or  less  complete 
transient  loss  of  memory.    The  padent  repeatedly  asks 
the   same   quesdon    to  which   he  has  just  received  a 
reply.    He  has  no  recollection  as  to  what  transpired  a 
few  minutes  previously,  and  when  the  delirium  passes 
off  he  is  unable   to    recollect   much,  if  anything,  that 
occurred  during  the  attack.      The  padent  is  sensidve 
to  pain  during  these  attacks,  and  may  complain  of  intense 
headache,  which  frequently  accompanies  it.    Great  rest- 
lessness is  present,  especially  at  night:   the  padent  tosses 
about,  talking  almost  incessantly,  and  it  is  very  difficult  to 
induce  sleep. 

The  attacks  vary  in  intensity:  somedmes  the  padent 
shows  merely  slight  mental  disorder  for  an  hour  or  two, 
which  then  subsides  ;   or  active  delirium  may  be  present 
and   condnue   without   intermission.     The   duradon  of 
uraemic  intoxicadon  will,  of  course,  depend  on  the  per- 
sistence of  the  cause.    It  may  subside  after  a  few  hours' 
duration,  as  I  have  witnessed,  with  the  appearance  of 
free  diuresis;  it  may  pass  into  convulsions,  or  coma,  or 
both;  or  it  may  condnue  uncomplicated,  as  in  a  case 
that  came  under  my  observadon,  for  two  weeks,  and  then 
subside,  the  patient  remembering  nothing  of  what  occurred 
during  the  attack. 


r^Q  UR/EMIA. 

Acute  Uremia. — Under  this  head  have  been  classed  a 
remarkable  and  striking  chain  of  nervo-muscular  manifes- 
tations, consisting  of  convulsions,  or  coma,  or  both  m 
succession.  So  far  as  the  nervous  system  is  concerned, 
the  toxic  influence  seems  to  be  directed  {a)  against  the 
motor  centre,  the  medulla,  remarkably  increasing  reflex 
irritability  of  the  voluntary  muscular  system,  and  causmg 
convulsions,  while  {d)  the  action  on  the  sensorium  and 
special  senses  is  toward  abolition  or  paralysis  of  function, 
resulting  in  insensibility  or  coma. 

Uremic  convulsions  may  come  on  suddenly  without 
warning,  the  patient  being  seized  while  walking  in  the 
street,  or  attending  to  his  business.    More  commonly, 
however,  they  are  preceded  for  some  days  by  some  of 
the    symptoms    of  chronic   uraemia   already  described, 
more  especially  headache,  disturbances  of  the  stomach, 
visual  disorders,  etc.    The  urine,  also,  as  a  rule,  is  greatly 
reduced  in  quantity  (oliguresis),  and  sometimes  anuria,  or 
complete  suppression,  occurs.    A  single  convulsion  may 
occur  and  subside,  passing  into  coma,  or  more  or  less 
insensibility  ;  or  the  effect  on  the  sensorium  may  be  tran- 
sient   the  patient   regaining  consciousness  completely; 
especially  is  this  the  case  when  the  convulsion  has  been 
mild     More  often,  however,  the  convulsions  succeed  each 
other  at  intervals  varying  from  a  few  minutes  to  several 
hours  ;  more  or  less  of  the  intervals  being  occupied  by 
partial  or  complete  coma.    The  convulsions  are  strikingly 
epileptic  in  character,  accompanied  by  distortion  of  the 
features,  rolling  of  the  eyes,  frothing  at  the  mouth ,  the 
tongue  is  liable  to  be  bitten.     In  the  beginning  there 
is   strong  contraction   of  the  voluntary  muscles,  com- 
mencing^ usually  in  the  head  and  upper  extremities  on 
one  side  at  first  (usually  the  left),  to  which  the  head  is 
drawn,  but  gradually  extending  throughout  the  whole 
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voluntary  muscular  system.    This  is  followed  by  a  suc- 
cession of  sudden  contractions,  or  jerks,  resembling  the 
muscular  contractions  produced  by  an  electric  battery, 
which,  after  continuing  for  a  few  seconds,  gradually  become 
less  severe  ;  muscular  relaxation  is  marked  in  the  intervals. 
Respiration  becomes  irregular  and  embarrassed,  and  at 
the  height  of  the  paroxysm  seems  almost  suspended. 
At  this  point  the  face  often  becomes  turgid  and  purple, 
from  interference  with  the  pulmonary  circulation ;  froth 
mixed  with  blood  escapes  between  the  lips ;  the  globes 
of  the  eyes  become  fixed  or  rolled  upward,  and  the 
aspect  of  the  patient  is  dreadful  in  the  extreme.  Grad- 
ually, however,  if  the  patient  do  not  succumb  to  the 
paroxysm,  the  contractions  become  less  and  less  marked, 
and  the  intervals  lengthen,  till  at  length,  in  from  a  few 
seconds  to  ten  minutes,  more  or  less  free  diaphoresis 
ensues,  the  paroxysm  terminates,  and  a  profound  stupor 
succeeds.     The  temperature  is  usually  exalted,  ranging 
between  ioi°  F.  and  105°  F.    The  coma  following  the 
convulsions   varies   in    intensity,  and   is  proportionate 
to  their  severity  and  number.     The  patient  is  usually 
profoundly  insensible,  though  often  he  may  be  aroused 
by  shaking,  or  by  speaking   to   him  in  a  loud  voice 
—even  to  the  extent  of  answering    in  monosyllables. 
The   respirations    become    prolonged   and  stertorous; 
the  noise  produced  is  labial  rather  than  guttural.  The 
blood  recedes  from   the  surface,  and  the   patient  be- 
comes pale.    The  pupils  may  be  dilated,  but  are  never 
contracted.     Coma  may  precede  the  convulsions,  or  it 
may  be  present  without  the  latter  becoming  developed 
at  all.    If  coma  occurs  alone,  it  usually  develops  o-rad- 
ually,  occupying  several  days,  perhaps,  in  reaching  the 
stage  of  profound  insensibility.    This  is  often  the  method 
ol  termmation  in  renal  cirrhosis,  or  lardaceous  degener- 
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ation  of  the  kidneys.  In  fact,  coma  alone  is  most  com- 
mon in  chronic  renal  disease  ;  while  convulsions  are  most 
prone  to  arise  in  the  acute  forms  of  nephritis,  such  as 
those  caused  by  cold,  scarlatina,  and  pregnancy. 

The  patient  may  succumb  during  the  first  or  the  suc- 
ceeding convulsive  attack ;  or,  surviving  these,  he  may  die 
in  the  comatose  state  ;  but  if  the  convulsions  subside,  or 
if  the  coma  be  unattended  by  convulsions,  the  patient  will 
survive  the  coma  singly  much  longer  than  when  it  is 
associated  with  convulsive  seizures. 
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In  cases  in  which  no  renal  disease  has  previously  been 
suspected,  uremic  convulsions  may  be  mistaken  for  epi- 
leptic seizures— for  the  convulsions  accompanying  both 
affections  are  not  only  very  similar,  but  a  like  comatose 
condition  follows  in  each.     In  uraemia  there  is  more  or 
less  pallor  of  the  skin  in  most  cases,  due  to  the  renal 
disease  on  which  it  depends.    In  many  cases,  also,  pufh- 
ness  of  the  eyelids,  or  feet,  is  observed ;  and,  as  a  rule, 
to  which   there  are   comparatively  few  exceptions,  the 
urine  is  albuminous.    In  uremia,  the  attacks  are  usually 
preceded  by  more  or  less  drowsiness,  headache,  visual 
disturbances,  nausea,  vomiting,  etc.    In  uremic  coma  the 
patient  is  capable  of  being  aroused,  and  made  to  obey 
commands,  or  to  answer  questions  ;  the  stertorous  sounds 
of  the  respiration  are  made  in  the  mouth  rather  than  in 
the  throat ;  and  there  is  pronounced  irritability  of  the 
muscles  on  percussion.    Uremic  attacks  are  most  liable 
to  occur  during  or  after  muscular  exercise   when  the 
patient  is  about  or   unusually    active;    whde  epilepsy 
often    occurs   at   night,  or   during   muscular,  quietude. 
The  history  usually  points  to  previous  attacks  in  cases 
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of  epilepsy;  while  in  uraemia  it  will  be  almost  impossible 
to  overlook  the  renal  condition  upon  which  it  depends. 
Lastly,  a  succession  of  convulsions,  with  brief  intervals, 
are  much  more  frequent  in  uraemia  than  in  epilepsy. 

The  coma  of  uraemia  may  be  mistaken  for  apoplexy,  and 
this  deserves  careful  consideration  from  the  fact  that 
both  are  not  infrequently  the  outgrowth  of  the  same 
primary  cause  ;  thus  presenting  very  similar  histories.  In 
typical  hemorrhagic  apoplexy  there  are  no  true  convulsive 
movements,  the  patient  falls  down  in  a  state  of  insensibility, 
which  usually  deepens  till  it  is  impossible  to  arouse  him. 
The  respirations  become  stertorous,  with  deep  guttural 
tones ;  the  skin  is  normal  in  color  and  temperature.  The 
pulse  is  slow,  60  or  less  in  the  minute,  full  in  volume,  and 
rather  labored.  Paralysis  is  the  rule  in  apoplexy ;  it  is 
usually  complete,  and  of  the  hemiplegic  variety.  The 
tongue  is  only  exceptionally  bitten,  and  it  is  never  deeply 
lacerated,  as  in  epilepsy  or  uraemia ;  frothing  at  the  mouth 
is  seldom  observed.  In  apoplexy  the  pupils  are  usually 
unequal. 

Cases  may  occur  in  which  a  person  is  found  in  a  state 
of  insensibility,  the  preceding  symptoms  having  been 
unobserved,  and  a  physician  may  be  called  upon  to 
decide  between  uraemic  coma  and  the  stupor  of  alco- 
holism. Or  uraemic  coma  may  occur  in  the  case  of  an 
intemperate  individual,  and  be  preceded  by  mental  intoxi- 
cation, and  thus  lead  the  friends  to  believe  the  condition 
that  of  alcoholism.  The  odor  of  alcohol  in  the  breath 
may  properly  arouse  suspicion,  to  which  further  inquiry 
may  be  directed,  but  this  must  not  be  relied  upon  as 
positive  evidence  of  drunkenness,  for  the  subjects  of 
Bnght's  disease  and  uraemia  are  not  infrequendy 
addicted  to  intemperate  habits.  The  pallor  of  skin  and 
puffiness  of  the  face,  already  spoken  of  as  comi 
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accompaniments  of  uremia,  if  observed,  will  lead  the 
inquiry  in  the  correct  direction.  Reflex  muscular  irrita- 
tion and  sensibility  to  pain  are  more  pronounced  in 
uremia  than  in  alcoholism.  If  the  patient  be  partially 
aroused  and  made  to  answer  brief  questions,  the  articula- 
tion is  found  more  distinct  in  the  case  of  uraemia;  but 
if,  after  careful  examination,  there  remain  any  doubt,  it 
will  be  best  to  draw  off  some  urine  with  a  catheter,  and 

test  it  the  absence  of  albumin  and  other  symptoms  of 

nephritis,  is  pretty  conclusive  evidence  that  the  case  is 
not  one  of  uraemia, 

PROGNOSIS. 

In  acute  uraemia,  whether  in  the  form  of  convulsions  or 
of  coma,  or,  as  is  most  common,  both  associated  together, 
the  prognosis  must  be  considered  as  dangerous  to  life— 
but  the  greater  danger  arises  from  convulsions.  The 
mortality  in  those  attacked  with  puerperal  convulsions  is 
placed  by  Braiin  at  thirty  per  cent.     This  estimate  is 
probably  higher  than  the  actual  mortality  from  convul- 
sions in  other  forms  of  acute  Bright's  disease,  while  it  is 
probably  below  the  actual  figures  in  convulsions  of  chronic 
Bright's  disease,  as  the  conditions  causing  the  latter  are 
less  remediable  by  medication.    From  this  it  will  appear 
that  the  prognosis,  in  a  given  case  of  uremic  convulsions, 
is  influenced    by  the  nature  of  the  renal  lesion  upon 
which  the  convulsions  depend,  especially  as  regards  ulti- 
mate recovery.    As  to  the  attack  itself,  we  shall  be  able 
to  form  some  idea  as  to  the  probability  of  the  patient  s 
survival,  from  the  severity,  duration,  and  frequency  oi 
repetition  of  the  paroxysm  ;  the  condition  of  the  patient 
during  the  intervals,  and  whether  secondary  complications 
are  present  or  not,  etc.     Thus  frequent,  violent,  and  pro- 
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longed  paroxysms,  resulting  in  profound  unconsciousness 
which  continues  more  or  less  completely  during  the  inter- 
vals ;  the  occurrence  of  serous  exudation  into  the  lungs  with 
consequent  dyspnoea,  or  into  the  brain  or  its  ventricles ; 
marked  exaltation  of  the  pulse  and  temperature,  point 
strongly  toward  a  fatal  termination  of  the  case.  On  the 
other  hand,  if  the  violence,  length,  and  frequency  of  the 
convulsions  diminish  to  a  marked  extent ;  if  no  secondary 
disease  of  the  brain  or  lungs  has  been  caused  ;  if  the  pulse 
become  normal  and  quiet,  the  temperature  lowered,  and 
free  diuresis  established,  the  prognosis  assumes  a  favor- 
able phase. 

In  uraemic  coma  unassociated  with  convulsions,  the 
prognosis  is  more  favorable  as  regards  the  immediate 
result,  than  in  coma  with  convulsions — as  more  time  is 
afforded  to  secure  the  effects  of  remedial  measures.  The 
ultimate  prognosis,  however,  is  more  gloomy  in  the 
former  than  in  the  latter  case,  as  simple  uraemic  coma 
is  usually  a  manifestation  of  incurable  chronic  lesions  of 
the  kidneys.  Chronic  uraemia  presents  a  more  encourag- 
ing outlook— being  largely  influenced  by  well-directed 
medication.  The  ultimate  result,  however,  depends  on 
the  character  of  the  renal  lesion. 
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In  chronic  uraemia,  the  symptoms  are  less  urgent  than 
in  the  acute  form,  and  more  time  is  afiforded'^in  which 
to  restore  the  renal  function— and  thus  open  up  the  nat- 
ural channels  for  escape  of  the  retained  waste  elements 
which  are  slowly  damaging  the  organism. 

Upon  the  first  indications  of  uraemia— such  as  headache 
nausea,  and  oliguresis— the  patient  must  be  strictly  con- 
hned  to  his  room,  or,  better  still,  his  bed,  as  muscular 
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exercise  aggravates  the  symptoms,  and  may  even  be  the 
means  of  provoking  an  acute  attack. 

The  diet  must  be  strictly  regulated,  so  as  to  contain  a 
minimum  of  nitrogenous  elements — as  these  go  to  make 
up  the  waste  that  passes  out  by  the  kidneys — thus  dimin- 
ishing the  work  thrown  upon  those  organs. 

The  matter  of  atmospheric  surroundings  of  the  patient 
deserves  more  consideration  than  it  has  hitherto  received 

 both  because  eUmination  by  the  lungs  is  a  factor  of  no 

small  importance,  and  because  pure  air  very  materially 
increases  the  oxidizing  powers  of  the  blood  so  essential  to 
healthy  metamorphosis  of  tissue.  The  patient  should 
be  assigned  a  large,  well-ventilated  room,  and  the  tem- 
perature should  be  as  low  as  is  compatible  with  comfort. 

As  to  medication,  the  first  measures  to  be  employed 
should  be  such  as  are  calculated  to  promote  diuresis. 
As  the  appropriate  selection  of  these  will  depend  largely 
on  the  nature  of  the  pathological  conditions  which  inter- 
fere with  the  excretion  of  the  urine,  they  will  be  more 
minutely  dealt  with  in  the  sections   on  special  forms 
of  renal  disease.    It  may,  however,  be  generally  stated 
here  that  in  the  selection  of  agents  to  be  employed— 
where  no   contraindications  exist— a  union  of  diuretics 
is    most   useful,  combining   those  that  favor  filtration, 
with  those  that  stimulate  the  renal  cells  in  removing 
solids— thus  securing  more  thorough  depuration  of  the 
blood,  as  recently  shown  by  Dr.  Fox  (see  Brit.  Med.  Journ., 
Aug  2  2,  1885).    The  combinations  of  digitalis  with  neutral 
salts  of  potassium,  sodium,  or  hthium,  best  answer  the  pur- 
poses in  acute  cases,  as  they  possess  the  fewest  contra- 
indications.  In  non-inflammatory  states  of  the  kidneys,  we 
may  employ  agents  that  both  stimulate  the  renal  cells  and 
act  as  vaso-dilators  on  the  renal  vessels ;  such  as  jumper, 
squill,  scoparium,  etc.    Special  care  must  be  taken,  how- 
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ever,  that  the  latter  are  not  employed  in  acute  congestive 
conditions  of  the  renal  organs. 

What  means  have  we  at  command  that  are  capable  of 
lessening  the  force  of  the  toxic  influence  exerted  upon  the 
organism  in  these  cases  ?  Aside  from  those  that  act  as 
repressants  upon  the  nervous  system — preventing  or  les- 
sening the  intensity  of  the  convulsions,  I  am  aware  of  but 
two  measures  that  directly  modify  the  toxicity  of  the  sys- 
•  tem.  The  first  is  subcarbonate  of  iron  given  in  large 
doses — twenty  to  thirty  grains^and  repeated  every  three 
hours.  In  chronic  uraemia,  where  we  have  time  to  secure 
the  general  effects  of  medicines,  I  have  found  decided 
benefit  from  this  remedy.  It  usually  rapidly  relieves  the 
headache,  nausea,  and  other  symptoms — possibly  acting 
as  an  oxidizing  agent  on  the  effete  materials  with  which 
the  blood  is  surcharged.  The  subcarbonate  of  iron  is 
well  adapted  for  administration,  as  in  the  majority  of  these 
cases  anemia  is  marked. 

The  second  method  of  modifying  the  uraemic  influence 
is  by  simply  diluting  the  blood  by  means  of  copious 
draughts  of  fluid.  It  is  apparent  that  the  more  dilute 
are  rendered  the  effete  products  exerting  the  toxic  influ- 
ence on  the  organism,  the  less  intense  must  be  their 
effbcts.  The  ingestion  of  fluids  exerts  still  another  influ- 
ence in  these  cases :  by  increasing  the  volume  and  fluidity 
of  the  blood,  filtration  and  diuresis  are  promoted.  The 
eliminative  treatment  of  uraemia  will  be  found  the  most 
effective  of  our  resources,  and- it  has  proven  so  beneficial 
m  the  past,  that  there  remains  litde  room  for  argument  on 
the  question.  This  method  aims  at  getting  rid  of  the 
accumulation  of  waste  products  and  toxic  matters  through 
the  excretory  channels. 

The  skin  deserves  special  consideration  in  this  connec- 
tion, as  It  is  capable  of  being  stimulated  into  very  free 
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eliminative  action,  under  the  influence  of  certain  agents. 
The  most  efficient  of  these  are  hot  baths  and  jaborandi, 
or  the  active  principle  of  the  latter — pilocarpine.  The 
most  thorough  action  obtainable,  is  by  means  of  dry  hot 
air.     Hot  vapor  or  water  baths,  or  the  wet  pack,  are 
serviceable  and  often  convenient  methods  of  exciting  the 
action  of  the  skin,  but  they  are  not  so  efficient  as  dry  hot- 
air  baths,  for  the  reason  that  evaporation  from  the  skin  is^ 
vastly  more  rapid  in  dry  than  in  moist  air.    Of  scarcely* 
less  importance  is  the  fact  that  the  bodily  temperature  is 
by  no  means  so  increased  by  dry,  as  moist  air,  for  obvious 
reasons.    The  action  of  these  diaphoretic  measures  is  much 
increased  by  the  use  of  hot  drinks.     The  hot-air  baths 
may  conveniendy  be  employed  by  seating  the  patient  in  a 
chair  with  a  perforated  seat,  under  which  an  alcohol  lamp 
is  placed,  the  flame  being  covered  by  a  piece  of  sheet-iron 
to  protect  the  patient  and  difl"use  the  heat.    Around  the 
patient  and  chair  are  wrapped   several  thicknesses  of 
blankets,  to  retain  the  heat.    Profuse  diaphoresis  may 
thus   be  induced  and  maintained  as  long  as  desired. 
Still  more  comfortable  to  the  patient,  especially  if  weak- 
ness is  marked,  is  to  administer  the  hot-air  bath  while 
the  padent  is  lying  in  bed.    To  accomplish  this,  I  am 
in  the  habit  of  using  a  hot-air  apparatus  that  I  have 
had  constructed  for  the  purpose.     This   consists  of  a 
sheet-iron  box,  twelve  inches  square,  and  nine  inches  in 
heio-ht  perforated  at  the  bottom,  and  fitted  at  the  top  with 
several  joints  of  pipe  a  foot  and  a  half  in  length,  and  two 
inches  in  diameter,  one  link  of  which  contains  an  elbow 
An  alcohol  lamp  is  placed  in  the  box,  over  the  flame  of 
which  a  diaphragm  is  arranged,  which  acts  as  a  radiator 
By  means  of  the  pipe,  the  heat  is  conducted  into  the  bed 
beside  the  patient ;  the  box  being  placed  at  sufficient 
distance  from  the  bed  to  protect  the  patient  from  too 
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intense  heat.     The  apparatus  is  simple  and  portable, 
and  may  be  constructed  by  any  tinsmith  in  an  hour  or 
two.    By  means  of  such  an  apparatus,  I  am  in  the  habit  of 
producing-  and  maintaining  free  diaphoresis  for  an  hour 
or  more,  while  the  thermometer  under  the  tongue  never 
marks  a  rise  exceeding  one  degree,  and  often  not  over 
half  a  degree.    When  the  hot  water  or  hot  vapor  bath  is 
used,  the  temperature  invariably  rises  from  two  to  four 
degrees,  which  much  increases  the  risks  of  acute  ursemia 
following,  if  the  symptoms  are  threatening.    After  the 
.  hot-air  apparatus  is  removed,  if  the  patient  be  given  a 
warm  drink  and  kept  covered,  diaphoresis  may  be  kept 
up  for  an  hour  or  two,  if  desired. 

Jaborandi  is  an  exceedingly  efficient  diaphoretic,  and 
it  possesses  the  advantage  over  all  hot  baths,  that  it 
does  not  increase  the  bodily  temperature,  and  thus  pre- 
cipitate acute  ursemia  if  the  latter  be  threatening.  In 
fact,  when  sweating  is  produced  by  it,  a  distinct  fall  of 
temperature  (0.5°  to  2°  F.)  ensues,  and  this  decline  of 
body  heat  is  maintained  on  an  average  about  four  and  a 
half  hours  (Bartholow).    Jaborandi  may  be  administered 
m  the  form  of  fluid  extract,  in  doses  of  a  half  to  two 
drachms  ;  or  its  active  principle,  hydrochlorate  of  pilacar- 
pme,  may  be  given  in  doses  of  one-twelfth  to  half  a  grain 
The  most  rapid  action  is  secured  by  subcutaneous  injec- 
tions of  the  pilocarpine  hydrochlorate,  in  doses  of  one- 
tenth  to  one-eighth  of  a  grain.    Jaborandi  possesses  two 
or  three  effects  undesirable  in  certain  conditions,  which 
It  IS   necessary  to    bear  in   mind.     It   frequendy  de- 
presses the  heart's  action,  and  may  produce  marked  pros- 
tration ;  hence  its  use  should,  if  possible,  be  avoided  in 
patients  with  dilated  and  weak  hearts-such  as  are  liable 
to  be  encountered  in  scarlatina,  or  the  late  stages  of  renal 
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cirrhosis.  Jaborandi  also  occasionally  induces  respiratory 
embarrassment  of  a  congestive  and  oedematous  nature — 
and  this  fact  deserves  the  more  attention  in  consequence 
of  the  fact  that  bronchial  and  pulmonary  complications 
are  peculiarly  liable  to  arise  during  renal  disease. 

I  have  witnessed  the  production  of  oedema  of  the  lungs 
in  several  of  these  cases  by  the  use  of  this  agent— in  one 
instance  with  fatal  result.  I,  therefore,  use  jaborandi 
with  extreme  caution  in  cases  of  uremia ;  and  never,  if 
the  respirations  are  abnormal.  Lasdy,  jaborandi  is  said 
to  stimulate  the  gravid  uterus,  and  cases  are  recorded 
of  its  having  induced  premature  labor— which  effect  should 
not  be  lost  sight  of  in  treating  eclampsia. 

We   possess  in    purgative   medicines   very  valuable 
agents  to  relieve  ur^emic  conditions.    The  intestinal  tract 
is  capable  of  being  readily  stimulated  into  great  elimina- 
tive  activity.     If  necessary,  and  the  general  condition 
of  the  patient  permit,  an  enormous  drain  of  fluid  may  be 
brought    about   through  this  channel— carrying  with  it 
in  solution   much  of  the  effete  matters  and  extractives 
giving  rise  to  the  ur^emic  disturbance.     The  choice  of 
the  special  cathartic  should  depend  on  the  urgency  of  the 
symptoms;    but  the    best  results    are   obtained  in  all 
cases  from  the  action  of  hydragogues.     Elatenum  has 
heretofore  borne  the  highest  reputation  in  these  cases 
Owing  to   the   uncertainty  regarding  the   strength  ot 
this  agent,  its  active  principle,  elaterin,  should  be  em- 
ployed instead-dose,  one-twentieth  to  one-eighth  grain  ; 
this  may  be  repeated  every  four  hours  until  free  watery 
stools  are  produced.    In  many  cases  elaterin  is  admir- 
ably adapted  for  the  purpose  under  consideration.  Not 
infrequently,    however,    this   agent   produces  '  vomiting 
or  sharp  irritation  of  the  intestinal  tract.  Unfortunately 
also  in  a  large  number  of  renal  diseases  causing  uremia. 
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the  bowels  are  ah-eady  more  or  less  irritated.  Under 
such  circumstances  it  becomes  desirable  to  use  intestinal 
eliminants  that  will  not  aggravate  existing  irritation.  In 
such  cases  I  have  found  concentrated  saline  solutions,  as 
recommended  by  Dr.  Matthew  Hay,  to  meet    the  re- 
quirements most  satisfactorily.     The    best   results  are 
obtained  from  the  administration  of  an  ounce  of  sulphate 
of  magnesia,  or  Rochelle  salts,  in  as  small  a  quantity 
of  water  as  will  hold  it  in  solution,  say  an  ounce  and 
a  half    The  patient  should  take  no  fluids  into  the  stomach 
for  twelve  hours  before,  or  six  hours  after,  taking  the 
salme  ;  hence  it  is  best  administered  earlv  in  the  morning 
Given  as  directed,  the  salines  will  bring  away  enormous 
quantities  of  fluid  from  the  intestines,  attended  by  but  little 
intestinal  irritation  and  systemic  disturbance. 

Muscarine  has  been  advised  as  an  eliminant  in  these 
cases  ;  besides  acting  on  the  bowels,  it  also  stimulates  the 
secretion  of  the  pancreas,  liver,  salivary  glands,  and  skin— 
the  latter  only  less  actively  than  jaborandi.    It  is  sedative 
in  large  doses,  and  must  be  used  with  caution  in  case  of 
weak  heart.    Its  dose  is  from  one-eighth  to  two  grains 
and  It  possesses  the  advantage  of  acting  quite  as  effi- 
ciently when  given  subcutaneously  as  when  given  by  the 
stomach.    A  one  per  cent,  solution  of  the  extract  may  be 
given,  in  from  five  to  ten  minim  doses.    In  less  ur'ent 
cases,  the  compound  jalap  powder  is  much  employed- 
dose,  ten  grains  to  5j.  ^  ^  ' 

There  is  one  danger  it  is  well  to  guard  against  in 
the  ehmmative  treatment  of  urcemia  under  cerrain  con 
■d.ions.  and  that  is  dropsy.    Considerable  quam  es 

^ur^emla  often  become  stored  up  in  the  dropsical  fluids  in 
■the  great  cavities  and  cellular  tissues  of  th 'body    Ind  if 
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the  dropsy  be  rapidly  reduced  dirough  purgadon  or  other 
elimhiative  means,  the  matters  thus  stored  up  are  thrown 
suddenly  into  the  circuladon,  and  are  liable  thus  to  pre- 
cipitate convulsions,  or  coma.    The  danger  is  not  an  im- 
ao-inary  one,  for  it  has  been  verified  by  several  observers, 
and  in  one  instance  I  witnessed  the  production  of  ursemic 
intoxicadon  by  this  means.    I  know  of  but  one  way  to 
lessen  this  danger— and  that  is  to  give  copious  draughts 
of  fluids  while  the  eliminative  measures  are  being  carried 
out.    The  blood  is  thus  repleted  from  the  fluids  ingested, 
and  a  true  depurative  acdon  is  obtained. 

Should  uraemia  assume  an  acute  type,  and  convulsions 
appear,  addidonal  measures  must  be  resorted  to  in  order 
to  preserve  the  life  of  the  padent.    As  to  the  management 
of  the  convulsive  seizures  themselves  :  if  the  patient  is 
seen  in  their  beginning,  it  is  well  to  insert  some  soft  sub- 
stance, such  as  a  cork,  between  the  teeth  to  protect  the 
tono-ue  from  laceration;  next,  to  secure  free  access  ot 
pure  air,  as  the  respirations  frequendy  become  greatly 
embarrassed  (almost  arrested)  at  the  height  of  the  par- 
oxysm, inhalations  of  chloroform,  or  ether,  may  next  be 
used,  as  they  modify  the  violence  of  the  muscular  con- 
tracdons.    The  former  is  the  more  eflicient,  and  must  be 
used  with  caudon.    As  soon  as  the  convulsions  pass  off,  a 
full  dose  of  chloral  hydrate-thirty  to  forty  gf^^-"" 
be  given,  preferably  in  peppermint-water,  or  in  a  little  port 
wine     1   d.is  be  successful  in  postponing  the  attacks,  the 
Tpression  should  be  kept  up  by  the  administration  of 
smaUer  doses-fifteen  to  twenty  grains-repeated  every 

<^ix  to  eio^ht  hours.  .  ■ 

If  the  convulsions  are  violent  and  occur  m  rapid  suc- 
ee  sion  and  the  general  condition  of  the  patient  .s  good, 
r  Cing  been  'previously  enfeebled  by  disease 
we  should  not  hesitate  to  resort  to  venesection.  Accumu 
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kted  experience  no  longer  permits  us  to  doubt  that  many 
lives  have  been  saved  by  this  measure.    It  should  be 

resorted  to  boldly  in  order  to  secure  its  best  effects  

twelve  to  twenty  ounces  should  be  taken  at  once  in 
the  case  of  adults.     Unfortunately,  few  of  the  cases 
coming  under  observation  are  in  sufificiendy  good  con- 
dition to  render  the  employment  of  this  measure  permis- 
sible—by far  the  greater  number  being  more  or  less 
reduced  from    long-existing   renal    disease.  Morphine 
has  been  highly  recommended  for  the  relief  of  urEemic 
convulsions.    It  is  said  that  its  use  in  these  cases  was 
originally  practised  by  Scanzoni.     A  strong  prejudice 
has  existed  against  the  use  of  opiates  in  these  cases, 
owing  to  the  fact  that  even  small  doses  have  been  known 
to   cause   death   when   administered   to   patients  with 
diseased  kidneys.    But  we  are  indebted  to  Dr  Loomis, 
of  New  York,  for  having  demonstrated  that  morphine 
can  be  administered  subcutaneously  in  cases  of  urasmic 
convulsions,  not  only  without  endangering  life,  but  often 
with  the  happiest  results.     He  writes   {Diseases  of  the 
Respiratory   Organs,  Heart,  and  Kidneys,  third  edition 
1882):  "From  the  histories  of  quite  a  large  number  of 
puerperal  and  non-puerperal  cases  of  acute  uremia  in 
which  morphine  was  successfully  used,  I  have  reached 
the  tollowing  conclusions  : 

;  Furst.  That  morphine  can  be  administered  hypoder- 
mically  to  some,  if  not  to  all,  patients  with  acute  uraemia 
without  endangering  life.  ' 
t  the  al 

e  so 


■■Second.  That  the  almost  uniform  effect  of  morphine  so 
admrnistered  is  first  to  arrest  muscular  spasms  by  counter- 
actmg  the  effect  of  the  ur.-emic  poison  on  the  n'erve  cen- 

fe  ilitateTh  '°  "'"r"'''  P™''"'^  diaphoresis  ;  third,  to 
fackate  the  action  of  cathartics  and  diuretics,  especially 
the  dmretic  action  of  digitalis."  ^ 


UREMIA. 

The  range  of  utiUty  and  safety  of  morphine  in  uraemia 
is  strictly  confined  to  the  convulsive  seizures ;  its  employ- 
ment is  improper  in  the  state  of  pure  coma,  or  chronic 
uremia  unassociated  with  convulsions. 

In  acute  uraemia  the  functions  of  elimination  are  usually 
held  in  check,  and  Dr.  Loomis  administers  morphine 
under  such  circumstances  with  the  view  to  control  the 
convulsions  until  these  functions  shall  be  restored— to 
"hold  the  patient  until  the  normal  eliminating  process 
shall  be  reestablished." 

Others  have  since  corroborated  the  statement  of  Dr. 
Loomis  as  to  the  beneficial  action  of  morphine  when  admin- 
istered subcutaneously  in  cases  of  ureemic  convulsions.  It 
is,  therefore,  our  duty  to  resort  to  the  use  of  this  measure 
in  these  cases,  regardless  of  any  prejudice  we  may  have 
against  the  administration  of  opiates  to  patients  whose 
kidneys  are  diseased ;  and  more  especially  is  this  course 
advisable  if  the  convulsions  do  not  yield  to  other  reme- 
dies. ^         1  •  / 

It  is  better  to  begin  with  small  doses  of  morphine  (one- 
sixth  to  one-fourth  of  a  grain),  and  repeat,  if  necessai-y, 
than  to  administer  the  larger  doses  at  once. 

In  the  intervals  between  the  convulsions,  the  measures 
already  advised  for  the  relief  of  chronic  uraemia  should  be 
actively  pushed.  Every  effort  should  be  made  to  reestab- 
lish the  functions  of  elimination.  Digitalis  is  especially 
serviceable  throughout.  Active  cathartics  should  be  given 
without  hesitation,  as  these  are  usually  very  efficient  aids, 
not  only  on  account  of  their  eliminative  action,  but  also 
because  they  lessen  the  congestion  of  the  nerve  centres 
and  so  diminish  the  risks  of  permanent  damage  to  the 

While  such  measures   as  have  been  considered  are 
being  carried  out,  the  exact  pathological  condition  of  the 
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kidneys  which  has  caused  the  uraemia  should  be  ascer- 
tained, if  possible.  Appropriate  measures  must  be  insti- 
tuted for  the  relief  of  this  so  far  as  is  possible  ;  for  on  our 
success  in  this  direction  will  depend  the  permanency  of 
relief  to  the  ursemic  symptoms.  It  has  already  been 
shown  that  ursemia  is  caused  by  failure  to  excrete  the 
urine  or  its  derivatives  from  the  system  ;  and  consequently 
we  can  expect  no  permanent  improvement  until  the  func- 
tion of  the  kidneys  is  restored.  The  means  of  accomplish- 
ing this  under  the  various  pathological  conditions  of  the 
organs  will  be  next  considered  in  detail. 


CHAPTER  I  II. 


ACUTE  NEPHRITIS. 


Acute  inflammation  of  the  kidneys  has  been  described 
under  various  names,  such  as  acute  tubal  nepjiritis ;  croup- 
ous nephritis,  acute  desquamative  nephritis,  acute  catar- 
rhal nephritis,  acute  parenchymatous  nephritis,  acute 
Bright's  disease,  etc.  As  most  of  these  terms  are  re- 
strictive in  their  signification,  implying  only  part  of  the 
morbid  process  and  pathological  changes  progressing  in 
the  orcrans,  they  are  likely  to  mislead  the  student ;  there- 
fore, a^name  which  implies  only  the  type  of  the  disease 
has  been  selected  as  the  most  appropriate. 

ETIOLOGY. 

Acute  inflammation  of  the  kidneys  is  most  frequently 
observed  in  young  adults  ;  though  it  is  not  uncommon, 
also  in  middle  age.  Like  most  other  renal  mflammations— 
the  puerperal  form,  of  course,  excepted-it  occurs  about 
three  times  more  frequently  in  the  male  than  in  the  female 

It  is  much  more  common  among  the  middle  and  lower 
classes,  because  their  mode  of  Hfe  brings  them  in  frequent 
contact  with  the  most  prominent  cause  of  the  disease. 

Exposure  to  C./^.-Slight  and  transient  exposures  to 
cold  are  seldom  sufficient  to  induce  an  attack.  It  more 
often  results  from  chilling  of  the  skin  through  protracted 
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exposure  to  a  moist,  cold  atmosphere.  Exposure  to  cold 
is  more  likely  to  excite  the  disease  in  those  who  are 
exhausted,  or  debilitated,  or  in  those  whose  skin  is  in  an 
active  state  of  perspiration  at  the  time  of  exposure.  This 
is  not  difficult  to  comprehend,  since  we  know  that  the 
effects  of  exposure  to  cold  are  always  most  profound  under 
these  circumstances ;  the  vaso-motor  system  is  depressed, 
and  less  responsive  to  external  influences,  such  as  cold  ; 
and  the  cutaneous  vessels,  through  their  temporary 
inability  to  contract,  become  distended  with  blood,  and 
the  latter  receives  the  full  force  of  the  influence  of  cold 
atmospheric  currents. 

The  disease,  therefore,  arises  most  commonly  from 
exposure  when  the  body  has  been  overheated  by  unusual 
exercise.  In  the  laboring  classes  we  see  it  oftenest  in 
those  whose  work  is  irregular  in  character  ;  those,  for 
instance,  who  are  actively  employed  for  a  time,  and  then 
stand  about  exposed  to  cold  winds  while  in  a  state  of  per- 
spiration. In  the  higher  classes  the  affection  is  usually 
met  with  in  those  who,  after  a  night  of  dancing  or  dissi- 
pation, lie  down  in  chilly  apartments  and  sleep  without 
sufficient  covering. 

Dr.  Ralfe  [Diseases  of  the  Kidneys  and  Urinary  Derange- 
ments, 1885)  has  called  attention  to  the  singular  circum- 
stance that  exposure  to  cold  rarely  gives  rise  to  acute 
nephritis  in  children.  His  experience  as  physician  to  the 
London  Hospital  must  have  brought  him  in  contact  with 
numerous  cases  of  exposure  in  children  in  the  East  End 
of  London,  yet  he  says,  "I  have  never  yet  succeeded  in 
obtaming  a  history  of  exposure  to  cold  and  wet  in  a  case 
of  acute  nephritis  occurring  in  childhood." 

Febrile  Diseases.  —  Certain  diseases  often  give  rise  to 
acute  nephritis,  such  as  diphtheria,  smallpox,  measles 
erysipelas,  typhoid  fever,  and  pneumonia.    The  nephritis 
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excited  by  these  diseases  is  usually  mild  in  character,  of 
brief  duration,  and  is  chiefly  limited  to  the  pyrexial  stage. 
Exceptional  instances  occur  in  which  the  disease  attains  a 
more  active  stage  from  these  causes ;  being  accompanied 
by  dropsy  and  bloody  urine,  etc.  As  a  rule,  however,  the 
symptoms  are  limited  to  more  or  less  albuminuria,  and 
that  chiefly  in  the  pyrexial  stage,  as  already  stated. 

Toxic  A^ejits. — Certain  substances  introduced  into  the 
blood,  which  are  eliminated  by  the  kidneys,  are  capable  of 
giving  rise  to  acute  nephritis,  through  their  irritating 
effects  on  the  renal  organs  when  taken  in  large  doses,  such 
as  cantharides,  turpentine,  copaiba,  phosphorus,  and  alco- 
hol.   Some  of  these  act  as  violent  irritants,  even  in  com- 
paratively small  doses  under  certain  conditions,  notably 
cantharides.    Phosphorus  induces  fatty  degeneration  in 
the  renal  epithelium.    The  etiological  relations  of  alcohol 
to  nephritis  has  long  been  a  debatable  question.  Since 
the  experiments  of  Penzoldt,  however,  there  can  be  no 
further  doubts  of  its  capability  of  producing  albuminuria 
and  nephritis     A  number  of  other  agents  act  as  irritants 
to  the  kidneys  when  introduced  into  the  blood,  as  arsemc, 
mercury,  antimony,  nitrate  of  potassium,  salicylic  acid, 
etc     It  is  rarely,  however,  that  the  bounds  of  simple 
congestion  are  overstepped  as  the  result  of  the  action  of 
these,  though  exceptionally  cases  of  nephritis  have  been 

traced  to  their  influence. 

Cutaneous  Z.W.-Extensive  destruction  of  the  cuta- 
neous structures  through  disease,  but  more  especially  when 
resulting  from  burns,  sometimes  excites  acute  nephritis. 
Several  explanations  of  this  have  been  advanced,  none 
of  which  appears  quite  satisfactory.  Bartels  says  destruc- 
tion of  the  skin,  if  extensive,  "  causes  a  general  depres- 
sion of  the  temperature  of  the  body  in  consequence  of  the 
great  loss  of  heat ;  it  acts  in  the  same  way  as  continued 
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abstraction  by  cooling  of  the  uninjured  skin."  Ralfe 
thinks  that  nephritis  is  caused  in  these  cases  by  inter- 
ference with  the  cutaneous  function,  resulting  in  "the 
non-elimination  and  consequent  retention  in  the  blood  of 
deleterious  excretory  products." 

Of  the  various  causes  of  the  disease  just  considered, 
exposure  to  cold  is  the  most  fertile  one ;  and  probably  a 
majority  of  cases  met  with  in  practice  owe  their  origin  to 
this  source. 


MORBID  ANATOMY. 


If  the  kidneys  be  examined  after  death  from  typical 
acute  nephritis,  they  will  be  found  more  or  less  enlarged, 
sometimes  very  much  so  ;  and  their  shape  more  rounded 
than  normal.  The  surface  of  the  organ  is  smooth,  pale  in 
color,  and  motded  by  irregular  yellow  spots.  The  organs 
are  less  firm  than  normal,  feeling  soft  and  flabby  to  the 
fingers. 

The  capsule  is  non-adherent ;  in  fact,  it  strips  off  more 
easily  than  normal,  and  it  is  undermined  by  oedematous 
tissue.  No  cysts  are  observed  on  the  surface,  except  old 
ones  due  to  previous  chronic  disease. 

On  section  of  the  organ  it  is  seen  that  the  cortex  is 
much  thickened,  being  to  the  medulla  relatively  as  one  to 
two,  or  even  equal  to  the  latter,  especially  at  parts  which 
dip  m  between  the  pyramids.  Although  the  vessels  contain 
much  blood,  when  the  latter  is  washed  away  the  cortex 
appears  paler  than  normal,  and  of  the  same  motded 
appearance  as  the  surface  of  the  organs.  Small  red  points 
may  be  seen  scattered  over  the  cut  surface  of  the  cortex 
more  pardcularly  near  the  surface,  which  are  enlarged  and 
deeply  congested  Malpighian  bodies.  In  cases  in  which 
the  kidney  is  gready  enlarged,  the  deep  prolongations  of 
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the  cortex  become  so  much  swollen  that  they  constrict 
the  pyramids  between  them;  producing  the  appearance 
which  Rayer  described  as  like  that  of  a  "  sheaf  of  wheat." 
The  medulla  and  mucous  membrane  of  the  renal  pelvis 
are  considerably  congested. 

Microscopic. — On  microscopic  examination  very  pro- 
nounced changes  are  observed,  which  are  chiefly  confined 

Fig.  2. 


Acute  nephritis.    Transverse  section  through  cortex.      a.    Hyaline  cast 
wifh  n  convoluted  tube.    ^.  Cross-section  of  ^ubuli  conta.nmg  granula.^  c^^ 
c.  Degenerated  and  exfoliated  epithelium  seen  m  long.tudmal  section  of 
tubule. 

to  the  cortex.    The  convoluted  tubes  are  much  swollen ; 
their  epithelial  lining  is  in  various  stages  of  degeneration 
In  some  cases  the  epithelium  is  merely  in  a  typical  state  of 
cloudy  swelling;  in  others,  necrosis  and  breaking  down  of 
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the  cells  into  granular  elements  are  plainly  in  progress  ; 
and  in  many  tubes  the  epithelium  is  infiltrated  with  fatty 
matter.  Some  tubes  are  seen  with  the  epithelium  fallen 
out ;  and  in  all  places  where  remaining  the  epithelium  is 
swollen,  and  undergoing  degenerative  changes  of  a  gran- 
ular or  fatty  character.    The  convoluted  tubes  are  seen  to 
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Acute  nephritis.    Section  of  cortex.        Fatty  degeneVation  of  tubular  epithe- 
1mm  (drawn  from  an  osm.c  acid  stained  specimen),        Malpighian  tuft. 

be  filled  With  the  elements  of  broken-down  epithelium, 
blood-corpuscles,  minute  oil-globules,  and  colloid  materia] 
as  far  down  as  Henle's  loops.    This  debris  engages  at 
Henle  s  loops,  and  chokes  up  the  tubes  owing  to  the  nar- 
rowmg  of  the  latter  at  this  point;  hence  it  accumulates  in 
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the  cortex.    If  the  debris  gets  into  the  medulla,  it  works 
out  of  the  straight  tubes. 

The  interlobular  vessels  are  much  distended  with  blood, 
and  between  the  convoluted  tubes  and  around  the  Mal- 
pighian  bodies  patches  of  blood-corpuscles  (hemorrhages) 
may  be  seen.  Sometimes  close  to  the  capsule  of  Bowman 
may  be  observed  an  increase  of  minute  points,  which  are 
nuclei  of  young  connective  tissue  cells,  showing  that  inter- 
stitial changes  have  been  initiated. 

The  glomeruli  are  seen  to  be  enlarged,  their  tufts 
swollen,\nd  filling  the  capsules  of  Bowman.  The  epithe- 
lium lining  the  capsule  of  Bowman,  as  well  as  that  cover- 
ing the  tuft,  is  swollen,  granular,  and  desquamatmg ;  but 
litde  fatty  degeneration  is  seen,  like  that  which  is  so  exten- 
sively found  in  the  epithelium  lining  the  convoluted  tube. 
Within  the  capsule  of  Bowman  are  frequently  seen  numer- 
ous blood-corpuscles  (hemorrhages)  which  result  from 
rupture  of  vessels  of  the  tuft. 

The  straight  tubes  in  the  medulla  are  litde,  if  any, 
affected,  their  epithelium  remaining  unchanged. 

Such  are  the  typical  changes  found  in  the  kidneys 
resuldng  from  acute  nephritis.  They  correspond  with  the 
clinical  symptoms  associated  with  pronounced  oliguria  (or 
suppression)  ;  the  urine  being  more  or  less  bloody,  and 
rapidly  developing  dropsy.  _  ^ 

The  process  is  essentially  acute  inflammation  involving 
the  whole  glandular  structure  or  cortex.  It  is  true  that 
comparatively  slight  changes  are  noted  in  the  connec- 
tive tissue  of  the  organ,  because  all  marked  changes  in 
such  structures  require  more  time  for  their  development 
than  is  occupied  usually  by  acute  nephritis,  yet  even  here 
the  increased  nuclei  of  young  connective  tissue  cells  are 
sufficiendy  observable,  especially  around  the  capsule  of 
Bowman,  and  nearest  the  surface  of  the  organs,  to  show 
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that  chancres  in  the  connective  tissue  have  been  inau^u- 

o  o 

rated ;  and  the  longer  the  disease  continues  the  more 
marked  these  changes  become. 


SYMPTOMS. 

The  symptoms  of  acute  nephritis  usually  begin  with  a 
rhore  or  less  pronounced  chill,  followed  by  pyrexia  for  a 
few  days,  during  which  the  temperature  may  range  from 
1 00°  to  104°  F.  The  pulse  is  usually  increased  in  fre- 
quency and  volurrie;  the  tongue  is  more  or  less  coated, 
and  the  bowels  constipated.  In  some  cases  these  symp- 
toms are  gready  modified,  although  rarely  altogether 
absent. 

The  Urine. —  This  is  always  diminished  in  quantity, 
sometimes  completely  suppressed.  More  often,  how- 
ever, the  quantity  ranges  from  four  to  sixteen  ounces ,  in 
twenty-four  hours,  during  the  height  of  the  disease.  The 
color  is  reddish-brown,  and  it  is  more  or  less  turbid  or 
"smoky"  from  admixture  with  blood  and  cellular  ele- 
ments. The  specific  gravity  is  increased,  ranging  between 
1.030  and  1.040  when  the  symptoms  are  acute  and  the 
quantity  small.  Later,  as  the  quantity  increases,  the 
specific  gravity  falls.    The  reaction  is  usually  acid. 

There  is  a  disposition  on  the  part  of  the  patient  to 
urinate  frequendy,  somedmes  passing  but  a  few  drops 
at  a  dme — vesical  tenesmus. 

Uneasiness  in  the  loins  may  be  felt,  somedmes  amount- 
ing to  pain,  although  the  latter  is  more  frequent  along  the 
course  of  the  ureters,  and  in  the  testes,  or  in  the  glans 
penis  immediately  preceding  or  following  -  the  act  of 
micturition. 

The  urine  always  contains  albumin,  usually  in  large 
quantises,  ranging  from  0.5  to  3  per  cent,  by  actifal 
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weight ;  or  when  coagulated  in  the  test-tube  it  occupies 
from  one-third  to  three-fourths  of  the  latter  after  settling. 

Urea  is  decreased  in  quantity  from  twenty-five  to  fifty 
per  cent,  and  in  some  cases  it  may  be  absent.  The  re- 
mainine  solids  are  all  more  or  less  reduced,  but  the 
chlorides  the  most  so. 

The  sediment,  which  is  more  abundant  than  in  any 
other  renal  disease,  is  made  up  of  casts,  blood  corpuscles, 
epithelium,  and  granular  urates.  In  some  cases  casts  and 
epithelium  predominate,  and  in  others  the  sediment  con- 
sists principally  of  blood  corpuscles.  More  or  less  blood 
corpuscles  and  epithelium  are  nearly  always  present  in 
the  urine  throughout  the  disease.  In  the  early  stage  the 
epithelial  and  blood  casts  are  the  most  numerous ;  later, 
granular  and  fatty  casts  become  common,  indicating  a 
transition  into  a  more  chronic  condition. 

Dropsy. — This  is  one  of  the  most  constant  symptoms  of 
the  disease,  and  it  is  often  the  first  to  attract  the  atten- 
tion of  the  patient.    First,  it  may  be  observed  that  the 
eyelids  or  cheeks  are  puffy  in  the  morning  on  rising ;  or 
the  feet  may  be  swollen  toward  evening,  especially  if  the 
patient  has  been  up  and  about.    Thus,  beginning  with  less 
marked  symptoms  during  the  first  two  or  three  days,  the 
dropsy  usually  increases  quite  rapidly,  until  not  only  the 
whole  subcutaneous  tissue  throughout  the  body  becomes 
more  or  less  infiltrated,  but  also  the  large  sacs— peritoneal, 
pleural,  and  even  pericardial— become  more  or  less  in- 
volved, if  the  disease  continue  unabated.   More  frequently, 
however,  the  subcutaneous  tissue  and  the  abdominal  cavity 
are  the  principal  seats  of  the  serous  effusion.    The  limbs 
sometimes  become  enormously  swollen  ;  as  do  sometimes 
the  eyelids,  face,  scrotum,  and  penis ;  the  penis  may  be- 
come bent  and  distorted  in  a  most  grotesque  manner.  This 
disfiguration  of  the  genital  organs  often  gready  disquiets 
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the  mind  of  the  patient.  But  more  serious  consequences 
are  likely  to  ensue  from  the  accumlation  of  fluid  within  the 
thoracic  cavity.  The  pericardial  or  pleural  effusion  may 
embarrass  the  action  of  the  heart  or  lungs  to  such  an 
extent  as  to  threaten  life.  The  glottis  occasionally  be- 
comes cedematous  ;  threatening  life  from  asphyxia,  though 
this  complication  is  fortunately  rare. 

Digestive  System. — The  appetite  is  lost,  especially  dur- 
ing the  pyrexial  stage ;  and  in  most  cases  this  continues 
till  late  in  the  disease.  Nausea  and  vomiting  are  com- 
mon. In  the  beginning  they  are  probably  purely  reflex  ; 
later  they  are  of  uraemic  origin,  and  may  point  to  symp- 
toms of  impending  gravity.  The  bowels  are  usually 
constipated  in  the  pyrexial  stage ;  later,  diarrhoea  may  set 
in,  which  is  probably  an  eliminative  effort  of  nature  to  get 
rid  of  accumulating  noxious  products. 

The  Circulatory  Syste?n. — Hypertrophy  of  the  heart  is 
uncommon  in  this  disease,  as  cardiac  changes  of  a  hyper- 
trophic nature  require  more  time  for  their  development 
than  is  usually  afforded  by  the  duration  of  acute  neph- 
ritis. Exceptionally,  acute  enlargment  of  the  left  ventricle 
may  become  developed  in  a  mild  degree,  but  this  usually 
subsides  quickly  on  convalescence  if  the  disease  termi- 
nates favorably.  There  is  no  doubt  that  the  work  of  the 
heart  is  abnormally  increased  in  this  disease,  as  evidences 
of  increased  arterial  pressure  are  often  present,  especially 
in  the  early  course  of  the  disease ;  as  a  rule,  however, 
these  subside  as  the  pyrexial  stage  passes  off,  or  some- 
times before. 

Anaemia  is  an  early  and  marked  characteristic  in  these 
cases.  Indeed,  nothing  so  quickly  arrests  the  attention  of 
the  experienced  observer,  and  leads  him  to  suspect  the 
presence  of  this  disease  as  the  blanched  and  pallid  features 
of  the  patient.    This  early  anemia  has  been  explained  as 
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the  result  of  the  loss  of  albumin  through  the  kidneys  ; 
this  is  no  doubt  considerable  in  most  cases,  I  must, 
however,  agree  with  Bartels  (op.  cit.)  that  the  renal  hem- 
orrhage in  these  cases  is  the  active  agent  in  bringing 
about  anjemia.  From  the  fact  that  the  acids  of  the  urine 
darken  the  blood  before  it  escapes  from  the  .bladder,  I 
think  the  extent  of  the  renal  hemorrhage  is  not  always 
appreciated,  as  it  is  not  always  apparent.  If,  however, 
the  sediment  be  examined  under  a  microscope  in  the 
active  stage  of  the  disease,  it  will  be  found  composed 
largely  of  corpuscles,  and,  consequendy,  the  hemorrhage 
from  the  kidneys  in  some  of  these  cases  must  be  very  con- 
siderable. 

The  blood  itself  suffers  marked  change  in  acute  neph- 
ritis ;  its  corpuscles  are  reduced  in  number,  its  albumin  is 
diminished,  and  its  aqueous  elements  are  increased— 
hydriemia.  In  addition  to  this,  urea  and  uric  acid  accu- 
mulate to  a  greater  or  less  extent  within  it,  together  with 
the  various  extractives,  or  urinary  derivatives. 

Hemorrhages  into  the  retina,  or  in  other  locations,  as 
epistaxis,  .are  rare  in  acute  nephritis,  both  because  the 
coats  of  the  small  vessels  remain  unchanged,  and  the 
heart  rarely  attains  a  marked  degree  of  hypertrophy. 
Lastly,  pericarditis  is  not  infrequent  in  acute  nephritis, 
and  this  is  often  attended  by  purulent  effusion  into  the 
pericardial  sac,  nearly  always  resulting  fatally. 

The  Nervous  System.— most  marked  effect  of  this 
disease  upon  the  nervous  system  is  the  production  of  urse- 
mic  convulsions.  Coma  is  less  frequent  unless  associated 
with  convulsions,  in  which  case  it  may  occupy  more  or 
less  of  the  intervals  between  the  convulsive  paroxysms. 
Headache  is  rarely  absent  during  the  pyrexial  stage,  or 
when  the  urine  is  scant  and  bloody.  The  pain  is  more  or 
less  intense  according  to  the  activity  of  the  symptoms ; 
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sometimes  It  is  excruciatingr.  Uraemic  amaurosis  occa- 
sionally octiirs,  resulting  in  more  or  less  complete,  though 
transient,  blindness;  permanent  impairment  of  vision  is 


rare. 


The  Respiratory  System. — Bronchitis  and  pneumonia 
sometimes  occur,  the  latter  being  a  very  fatal  complica- 
tion. Pleurisy  is  a  very  frequent  complication,  and  is 
usually  fatal.  This  is  due  to  the  fact  that  it  is  commonly 
accompanied  by  purulent  effusion  into  the  pleural  cavity, 
which  almost  necessarily  places. the  case  beyond  hope. 

The  remaining  complications  of  the  disease  are  perito- 
nitis and  gangrenous  affections  of  the  skin.  The  latter 
are  much  less  common  than  in  chronic  renal  disease. 

Course  and  Duration. — The  first  week  or  ten  days  may 
be  reckoned  as  the  pyrexial  stage  of  the  disease,  in  which 
the  symptoms  are  subject  to  great  variation.    The  tem- 
perature during  this  period  may  range  between  ioo°  F. 
and  104°  F.,  or  it  may  rise  but  litde  above  normal.  Dropsy 
sets  in  early  and  is  in  inverse  ratio  to  the  quantity  of 
urine  passed.    The  more  extreme  grades  of  dropsy  are 
usually  reached  after  ten  days  or  a  fortnight's  duration  of 
the  disease.    The  urine  varies  gready  both  in  quandty  and 
quality.    If  the  attack  be  acute,  the  quandty  of  urine  is 
diminished  to  a  few  ounces  and  this  is  loaded  with  albumin 
blood  corpuscles,  and  casts.    Later  if  the  case  assumes 
a  favorable  phase,  the  quandty  of  the  urine  becomes  in- 
creased;  the  blood  corpuscles  are    diminished  or  even 
absent ;  the  specific  gravity  is  lowered,  and  the  amount  of 
albumin  is  decreased. 

Should  the  more  acute  symptoms  condnue  unabated 
especially  great  diminudon  in  the  quandty  of  urine  the 
latter  containing  much  blood,  some  of  the  secondary  com- 
plications are  liable  to  arise  during  the  second  or  third 
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week,  or  even  earlier;  or  acute  uraemia  may  supervene. 
Any  of  these  complications  may  quickly  prove  fatal. 

Sometimes  the  disease  develops  more  gradually,  the 
pyrexial  symptoms  being  absent  or  unnoticed  in  the  begin- 
ning. Later,  the  more  acute  symptoms  may  become 
devdoped,  as  anuria,  dropsy,  secondary  inflammations, 
uraemia,  etc. 

The  disease  may  pursue  still  another  course.  After  the 
acute  symptoms  have  to  some  extent  subsided,  a  relapse 
may  occur,  through  exposure  to  cold,  undue  exercise,  or 
improper  diet.  It  should  be  borne  in  mind  that  relapses 
are  likely  to  occur  at  any  time  during  the  course  of  dis- 
ease from  carelessness  on  the  part  of  the  patient;  and 
they  bring  with  them  all  the  dangers  common  to  an  acute 

The  disease  may  assume  a  favorable  phase  at  any 
period  in  its  course,  and  this  may  continue  until  com- 
plete recovery  results.  In  such  cases  the  urine  becomes 
Increased  In  quantity-as  a  rule,  considerably  above  nor- 
mal ;  the  specific  gravity  becomes  lowered ;  the  albumm 
decreases  in  quantity ;  haematuria  subsides ;  the  dropsy 
is  reduced ;  casts  become  less  numerous ;  and  thus  con- 
valescence which  may  terminate  in    recovery  becomes 

established.  . 

In  less  favorable  cases  the  symptoms  improve  up  to  a 
certain  point,  the  quantity  of  the  urine  becomes  more  or 
less  increased  ;  the  blood  disappears  from  the  urine  ;  albu- 
„  n  diminishes  in  quantity,  but  does  not  completely  d,s^ 
Appear;  casts  are  still  observed  though  in  less  number,  and 
now  more  granular  and  fatty  ones  are  present ;  dropsy 
Z  or  may  not  subside  ;  and  thus  the  disease  may  pass 
into  the  chronic  form  and  continue  indefinitely. 
'"Tn  cases  that  pursue  a  favorable  course  -P-ement 
usually  begins  during  the  latter  part  of  the  first  week , 
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and  if  the  improvement  is  uninterrupted  the  urine  will 
rapidly  undergo  changes  the  tendency  of  which  is  toward 
the  normal.  In  such  cases  both  albumin  and  casts  may 
completely  disappear  in  from  two  to  six  weeks  ;  but  casts 
may  usually  be  found  for  a  longer  or  shorter  time  after 
the  disappearance  of  albumin. 

In  other  cases  the  acute  symptoms  are  not  developed 
till  later,  or  relapses  may  occur ;  or  the  acute  symptoms 
may  only  pardy  yield,  and  the  disease  may  be  prolonged 
to  eight  or  ten  weeks. 

^  As  a  rule,  however,  if  the  disease  extend  beyond  six  to 
eight  weeks  the  symptoms  becoming  less  urgent,  hsema- 
turia  subsiding,  the  quantity  of  urine  approaching  the 
normal,  but  albumin  and  casts  remaining,  the  disease^must 
be  considered  as  having  passed  into  a  chronic  state. 


DIAGNOSIS. 


Constructive.— The  recognition  of  acute  nephritis  pre- 
sents fewer  difficulties,  perhaps,  than  that  of  any  other 
renal  disease.     The  symptoms  are  so  marked,  even  at 
an  early  date,  that  the  patient  s  attention  becomes  directed 
to  the  morbid  phenomena,  and  the  case  comes  under  ob- 
servation comparatively  early  in  the  majority  of  instances 
Dropsy  IS  rarely  absent  when  the  disease  is  established" 
With  this  we  have  diminudon  in  the  quantity  of  urine- 
and  the  urine  contains  blood-disks,  somedmes  in.  laro-e 
numbers,  epithelial  casts,  degenerated  epithelium,  and  a 
arge  amount  of  albumin.    The  urine  is  dark  in  color 
turbid,   and  "smoky"  in   appearance,  of  high  specific 
gravity-over  1.020.  and  deposits  much  sediment 

1  he  general  appearance  of  the  padent  is  anemic  with 

exposure  to  cold  often  completes  the  circle  of  character- 
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istics,  which  are  usually  sufficiently  distinct  to  render  the 
diagnosis  clear. 

Differential. — Acute  nephritis  may  be  mistaken  for 
cyanotic  induration  of  the  kidneys,  as  the  latter  disease 
presents  some  points  of  similarity  to  the  former,  such  as 
diminution  in  the  quantity  of  the  urine,  which  is  of  high 
specific  gravity  and  of  dark  color,  and  the  presence  of 
more  or  less  dropsy.    The  distinguishing  points  to  be  kept 
in  view  are,  the  small  amount  of  albumin  in  the  urine  ;  the 
sparse  casts,  which  are  usually  hyaline  ;  dropsy  confined 
mosdy  to  the  lower  extremities ;  the  presence  of  more  or 
less  dyspnoea ;  marked  cyanosis  of  the  skin ;  evidences  of 
valvular  lesions  in  the  heart,  characteristic  of  cyanotic  indu- 
ration of  the  kidneys.     These  symptoms  are  essentially 
different  from  those  present  in  acute  nephritis.  Acute 
nephritis  sometimes  complicates  chronic  renal  disease,  and 
it  is  then  often  difficult  to  distinguish  by  the  symptoms 
alone  the  nature  of  the  original  lesion.    In  such  cases  we 
must  be  governed  largely  by  the  history.    If  renal  disease 
has  been  in  progress  for  a  considerable  length  of  time, 
evidences  of  its  presence  may  usually  be  elicited  upon 

careful  inquiry.  r  r  i  -i 

Albuminuria  sometimes  arises  in  the  course  of  febrile 
diseases,  and  the  albumin  may  become  so  considerable  in 
quantity  that  acute  nephritis  may  be  suspected.  In  such 
cases  there  is,  undoubtedly,  more  or  less  congestion  of 
the  kidneys  ;  but  the  symptoms  are  always  much  milder 
than  in  acute  nephritis.  The  quandty  of  urine  is  rarely 
diminished  to  the  extent  seen  in  acute  nephritis.  The 
casts  and  sediment  are  less,  and  blood  in  the  urine  is 
rare  In  albuminuria  of  the  febrile  state  dropsy  is  absent, 
anemia  is  not  marked,  and  the  albuminuria  usually  dis- 
appears with  the  subsidence  of  the  pyrexial  symptoms. 
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The  majority  of  cases  of  acute  nephritis  terminate  in 
complete  recovery.  Frerichs  estimated  the  proportion  of 
recoveries  at  two-thirds  of  those  attacked.  It  is  prob- 
able that  a  larger  proportion  than  this  would  end  in 
recovery  if  subjected  to  proper  treatment  in  the  begin- 
ning. Dr.  Roberts  {Urinary  and  Renal  Diseases,  1885)  has 
observed  that  the  prognosis  is  more  favorable  in  the  aged 
than  in  the  young.  In  his  experience,  the  disease  is  mild 
in  persons  over  sixty,  and  always  ends  in  recovery. 

During  the  early  course  of  the  disease  the  symptoms 
which  may  be  looked  upon  as  unfavorable  are,  first  and 
most  prominendy,  more  or  less  complete  anuria.  Com- 
plete suppression  is  comparatively  rare,  but  the  degree  ol 
diminution  in  the  quantity  of  urine  is  the  best  in'dex  ot 
threatening  danger.  If  the  urine  continue  small  in  quan- 
tity, and  contain  blood  in  considerable  proportion,  it  is  an 
unfavorable  indication.  Secondary  inflammations  within 
the  chest,  more  especially  those  associated  with  purulent 
effusion,  are  almost  necessarily  fatal.  Less  fatal,  yet  still 
a  most  grave  complication  arising  in  the  course  of  the 
disease,  is  the  appearance  of  convulsions. 

If,  on  the  contrary,  the  quantity  of  urine  reach  or 
exceed  the  normal,  the  hsematuria  subside,  the  urinary 
sediment  and  casts  decrease,  and  the  dropsy  diminish 
we  may  assume  that  the  disease  has  entered  upon  a  more 
favorable  course.  We  should  now  observe  attendvely  the 
daily  proportion  of  albumin  in  the  urine,  and  if  this 
dimmish  coincidendy  with  the  improvement  in  the  other 
symptoms  just  considered,  the  outlook  will  be  encourag- 
ing. _  Somedmes,  however,  after  improvement  up  to  a 
certain  point  the  quantity  of  albumin  continues  but  litde 
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changed,  varying  only  slighdy  from  day  to  day,  and  mat- 
ters may  thus  continue  until  the  chronic  state  of  the  dis- 
ease is  reached. 


TREATMENT. 


The  principles  which  should  govern  the  treatment  of 
acute  nephritis  consist :  {a)  in  securing  so  far  as  is  possible 
physiological  rest  to  the  inflamed  organs  ;  {d)  in  limiting 
the  damage  progressing  in  the  kidneys,  and  overcoming 
the  obstruction  to  the  performance  of  their  function  ;  {c) 
in  protecting  the  system  from  the  consequences  of  the 


In  carrying  out  the  first  of  these  indications  the  patient 
must  be  strictly  confined  to  bed,  and  should  lie  between 
woollen  blankets.   The  diet  should  be  regulated  m  accord- 
ance with  the  intensity  of  the  symptoms.    In  very  acute 
cases  marked  by  extreme  diminution  in  the  quantity  ot 
urine'  the  latter  containing  much  blood,  the  diet  should 
be  as  nearly  non-nitrogenous  as  we  can  well  make  it— 
in  accordance  with  the  method  of  Dr.  Aufrecht-and 
this  should  be  continued  for  three  or  four  days,  or  until 
improvement  in  the  more  acute  symptoms  occurs  ihe 
patient  should  be  limited  to  plain  water-gruel  riiade  with 
arrowroot;  or  perhaps  barley-meal;  milk  and  bread  are 
to  be  prohibited.    After  the  first  three  or  four  days  it  will 
be  necessary  to  introduce  some  variety  into  the  diet;  and 
if  as  is  usual,  some  improvement  in  the  symptoms  has 
taken  place,  such  articles  as  turnips,  potatoes  (especially 
sweet  potatoes),  and  rice  may  be  added  and  the  addition 
of  a  little  milk  may  be  made  to  the  gruel. 

The  bowels  should  receive  due  attention.  It  is  the 
habit  with  some  to  begin  the  treatment  with  a  mercuria 
purge     It  will  be  remembered,  however,  that  the  renal  oi 
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emulg-ent  veins  do  not,  like  those  of  the  other  abdomi- 
nal viscera,  empty  into  the  portal  system,  but  directly  into 
the  vena  cava  inferior.  Therefore,  the  venous  stasis  in  the 
kidneys  is  not  relieved  by  the  action  of  the  mercurial  on 
the  liver,  as  in  venous  congestion  of  other  abdominal 
organs.  I  much  prefer  a  saline  cathartic  in  these  cases, 
as  it  lowers  the  increased  arterial  pressure  which  is  usu- 
ally present  during  the  first  few  days  of  the  disease. 
I  quite  agree  with  Dr.  Ralfe  that  these  patients  should 
not  be  overpurged,  especially  by  hydragogues,  in  the 
acute  stage  of  the  disease ;  at  the  same  time  the  bowels 
should  be  maintained  in  a  soluble  condition.  For  this 
purpose  a  small  glass  of  Hunyadi  Janos  water  may  be 
given  in  the  morning  as  required,  or  the  Rochelle  salt, 
oiv  to  5j — or  some  such  saline  may  be  administered  in 
half  a  glassful  of  water. 

The  question  of  the  use  of  diuretics  is  an  important 
one  in  the  treatment  of  this  disease,  especially  so  in  the 
very  acute  stage.  In  considering  the  pathology  of  this 
disease  in  the  early  part  of  this  section,  it  was  shown  that 
when  death  resulted  from  anuria,  the  kidneys  were  so 
intensely  congested  that  numerous  extravasations  of  blood 
took  place  in  and  between  the  renal  tubules.  In  addition 
to  this,  the  convoluted  tubes  were  filled  and  distended  by 
cellular  debris  and  colloid  exudation,  which  prevented 
excretion  of  urine.  In  such  a  condition  of  the  kidneys, 
associated  as  it  usually  is  with  heematuria,  digitalis  is  one 
of  the  most  appropriate  and  efficient  diuretics  at  our  com- 
mand. By  increasing  the  power  of  the  heirt,  it  raises  the 
blood  pressure  within  the  vessels  of  the  tufts,  thereby 
facilitating  diuresis.  By  its  vaso-constrictor  action  on  the 
arterioles,  it  renders  their  walls  less  pervious  to  blood,  and 
y  lemorrhaj^e. 

Therefore,  digitalis 
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should  always  form  a  part  of  the  diuretic  mixtures  em- 
ployed in  cases  of  acute  renal  inflammation. 

As  I  have  recendy  shown  {jfournal  of  the  American 
Medical  Association,  Sept.  12,  1885),  renal  casts  being 
mostly  of  an  albuminous  nature,  are  soluble  in  alkaline 
soludons,  as  is  shown  by  the  facts  that  they  soon  disappear 
from  alkaline  soludons  outside  of  the  body,  and  that  casts 
are  rarely  met  with  in  alkaline  urine.  Now  it  is  well 
known  that  when  the  salts  of  potassium  and  sodium 
formed  by  combinadon  with  vegetable  acids  are  adminis- 
tered, they  become  changed  into  alkaline  carbonates  in 
their  passage  through  the  organism ;  and  as  they  are 
mosdy  eliminated  by  the  kidneys  they  render  the  urine 
alkaline.  It  is,  therefore,  easy  to  render  the  urine  itself 
a  solvent  of  these  plugs,  and  thus  effect  tlieir  removal, 
and  by  so  doing  we  reestablish  diuresis. 

That  these  agents — especially  the  potassium  salts — pos- 
sess decided  therapeudcal  properdes  in  such  cases  is  shown 
by  the  fact  that  they  have  won  their  way  into  popular 
favor  despite  theoredcal  prejudices  against  their  use. 
Dr.  Roberts  (op.  cit.)  says,  "  in  a  considerable  number 
of  cases  of  acute  Bright's  disease,  coming  under  treat- 
ment early,  I  have  obtained  almost  invariably  the  best 
results  by  the  free  administration  of  citrate  of  potassium. 
And  in  no  instance,  whei^e  the  urine  has  been  rendered  alka- 
line in  the  first  week  of  the  complaint,  have  I  observed  the 
more  severe  uraemic  symptoms,  or  secondary  inflamma- 
tions." 

In  the  treatment  of  acute  nephritis,  therefore,  no  tmie 
should  be  lost  in  rendering  the  urine  alkaline,  and  main- 
taining it  so  by  the  administradon  of  a  saline,  preferably 
the  acetate  or  the  citrate  of  potassium.  The  former  should 
be  given  in  doses  of  ten  grains  to  5ss,  and  the  latter 
in  doses  of  3j  to  5j,  both  largely  diluted  with  w^ater,  and 
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repeated  every  two  to  five  hours,  according  to  effect  on 
the  urine. 

If  the  case  be  seen  at  the  beginning,  it  is  easier  to 
prevent  clogging  in  the  renal  tubules  and  resulting 
anuria  by  rendering  the  urine  alkaline,  than  to  relieve 
the  obstruction  after  it  has  existed  some  time.  By  main- 
taining the  urine  alkaline,  therefore,  from  the  start,  we 
shall  almost  invariably  avoid  anuria,  and  consequently  the 
more  threatening  symptoms  of  the  disease. 

If  the  case  has  attained  considerable  headway  before 
coming  under  observation,  and  the  symptoms  are  acute 
and  threatening,  we  may  resort  to  measures  designed  to 
act  more  directly  on  the  renal  congestion,  for  more  or 
less  time  is  required  to  secure  the  beneficial  effects  of  the 
alkaline  treatment.    Among  the  most  valuable  of  the 
former  measures  is  leeching.    From  eight  to  ten  leeches 
may  be  applied  to  the  lumbar  region,  a  measure  which  is 
often  followed  by  striking  and  immediate  improvement 
in  those  symptoms  referable  to  the  kidneys  themselves. 
Dry  cupping  in  the  same  location  is  likewise,  though  to  a 
less  extent,  serviceable  in  such  cases.     In  all  cases  in 
which  the  symptoms  are  acute,  hot  fomentations  applied 
to  the  lumbar  region  are  beneficial.    Flaxseed  meal  poul- 
tices answer  the  purpose  very  well,  to  which  may  be  added 
sufficient  mustard  to  maintain  hypereemia  of  the  skin. 

In  addition  to  these  measures,  the  skin  should  be  stimu- 
lated into  more  or  less  activity,  according  to  circumstances. 
For  this  purpose,  as  well  as  with  a  view  to  secure 
cutaneous  hyperaemia— a  very  important  consideration 
m  these  cases— nothing  succeeds  so  well  as  the  dry 
hot  air  bath.  This  may  be  employed  every  day,  or 
every  alternate  day,  as  described  elsewhere,  aided'  by 
warm  drinks,  etc.  It  is  only  when  anuria  is  marked,  and 
ursemia  is  threatening,  or  with  a  view  to  relieve  the  more 
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active  dropsical  symptoms,  that  the  hot  air  bath  is  to  be 
pushed  to  the  fullest  extent.  Ordinarily  a  brief  impres- 
sion on  the  skin  of  fifteen  or  twenty  minutes'  duration — 
starting  the  perspiration  freely — will  be  sufficient. 

The  subcutaneous  use  of  hydrochlorate  of  pilocarpine 
is  sometimes  practised  for  the  purpose  of  relieving  the 
renal  congestion.    A  case  has  been  reported  recendy  as 
successfully  treated  by  this  means  exclusively,  by  Dr.  J. 
Lazarus  (  Wiener  med.  Presse,  August  2,  1885).    The  drug 
paralyzes"  the  vaso-motor  system,  and  the  resuUing  dilata- 
tion of  the  arterioles  very  decidedly  lessens  the  renal  con- 
gestion.   Pilocarpine,  however,  should  be  used  with  caution 
if  uremic  symptoms  be  threatening,  owing  to  its  tendency 
to  induce  oedema  of  the  lungs.    The  subcutaneous  dose 
of  hydrochlorate  of  pilocarpine  is  one-eighth  to  one-quarter 
of  a  grain. 

The  nitrites,  more  especially  nitroglycenne  and  the 
nitrites  of  sodium  and  potassium,  have  been  employed 
recendy  in  cases  of  acute  nephrids  with  apparendy  good 
results.  The  benefits  derived  from  these  agents  are 
chiefly  due  to  their  power  of  lowering  arterial  tension. 
The  nitrites  are,  therefore,  most  useful  in  those  cases 
characterized  by  exalted  tension  in  the  arterial  system. 

If  complications  arise  during  the  course  of  the  disease, 
these  will  require  special  measures  for  their  relief.  Ihus 
should  acute  uremia  occur,  which  is  not  uncommon  it 
anuria  becomes  marked,  the  eliminative  treatment  should 
be  pushed  more  acdvely.    The  bowels  should  be  acted 
upon  more  freely ;  diaphoresis  by  means  of  the  hot  air 
bath  or  wet  pack  should  be  more  thoroughly,  as  wel  as 
more  frequendy  employed;  in  short,  the  treatment  laid 
down  for  the  relief  of  acute  uremia,  as  described  in  the 
last. chapter,  should  be  energedcally  employed  according 
to  the  urgency  of  the  symptoms. 
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The  secondary  inflammations  within  the  chest  consti- 
tute exceedingly  dangerous  and  intractable  complications. 
Arising  from  the  same  causes  as  uraemia,  eliminative 
measures  should  be  employed,  as  in  the  latter.  In  addition 
to  these,  counter-irritants  (except  cantharides  and  tur- 
pentine) and  hot  fomentations  may  be  applied  to  the 
chest.  If  the  pulmonary  tissue  become  invaded,  digitalis 
and  ergot  combined  will  often  prove  a  valuable  addition 
to  the  treatment,  especially  if  begun  early.  In  cases 
of  purulent  effusion  into  the  pleural  cavity  we  must  resort 
to  quinine,  muriate  of  ammonium,  and  stimulants.  The 
recent  advances  in  "surgery  of  the  chest  "justly  lead  us 
to  hope  that  many  of  such  cases  may  yet  be  saved  by 
resort  to  the  radical  operation. 

More  frequendy,  however,  if  the  measures  considered 
have  been  intelligendy  employed,  the  case  will  assume  a 
favorable  course  after  a  few  days.  The  urine  will  increase 
m  quantity;  haematuria  will  subside;  pyrexial  symptoms 
will  pass  away  ;  the  quantity  of  albumin  in  the  urine  will 
diminish  ;  and  dropsy  will  begin  to  decline. 

The  most  important  consideration  in  the  management 
of  the  case  will  now  consist  in  carefully  guardincr 
the  patient  against  all  causes  of  relapse,  as  the  latter 
may  occur  upon  slight  provocation.  The  diet  should  still 
be  carefully  regulated,  and  meats  especially  must  be  pro- 
hibited. Starchy  and  farinaceous  articles  of  diet  may 
be  sparingly  indulged  in,  preferably  those  containing  the 
least  amount  of  nitrogen,  such  as  parsnip,  turnip,  sweet 
potato,  and  thin  gruels  made  with  a  small  quantity  of 
milk,  together  with  such  fruits  as  oranges,  pears,  grapes, 
etc.  The  patient  should  not  be  permitted  to  get  up  until 
dropsy  has  subsided,  and  the  urine  has  almost  reached  the 
normal  standard.  When  the  acute  symptoms  are  well 
on  the  decline,  the  patient  may  be  placed  on  an  absolute 
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milk  diet ;  and,  in  some  cases,  this  measure  often  effects 
marked  and  rapid  improvement ;    but  care  should  be 
exercised  not  to  resort  to  the  "  milk  cure  "  too  early.  An 
occasional  hot  air  bath  is  an  excellent  measure  for  the 
purpose  of  guarding  against  accessions  to  the  disease. 
Diuretics  should  be  avoided  in  the  subacute  stage ;  more 
especially  scoparium,  squill,  juniper,  and  such  other  drugs 
as  stimulate  the  renal  epithelium,  or  act  as  vaso-dilators 
on  the  renal  arterioles.    In  the  declining  period  of  the 
disease,  after  all  the  acute  symptoms  have  been  subdued, 
iron  often  acts  most  beneficially,  causing  a  rapid  disap- 
pearance of  the  albuminuria,  and  correcting  the  anaemia 
which  has  resulted  from  the  disease. 

Finally,  the  urine  must  be  examined  daily  when  the  dis- 
ease is  under  control,  and  the  patient  must  not  be  permitted 
to  go  about  until  albumin  has  completely  disappeared  from 
the^urine,  and  even  then  the  urine  should  be  occasionally 
examined  for  a  period  of  several  weeks  to  insure  the  per- 
manent absence  of  albumin;  and  only  in  the  latter  case 
should  the  patient  resume  his  usual  diet ;  indeed,  it  will 
be  safer  for  the  patient  to  indulge  but  sparingly  in  meats 
for  some  weeks  after  complete  disappearance  of  all  traces 
of  albumin  from  his  urine. 

As  soon  as  the  patient  gets  up  and  about,  he  should  be 
clothed  with  extra  warm  woollen  garments  next  the  skin  ; 
he  should  go  out  only  in  dry  and  fair  weather  at  first,  and 
he  should  especially  avoid  the  chilly  and  damp  night  atmos- 
phere If  it  be  convenient  to  spend  a  few  weeks  m  a  warm 
climate  during  convalescence,  much  benefit  will  often  be 
derived  therefrom. 
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•  CHRONIC  NEPHRITIS. 

This  disease  has  been  described  under  several  names, 
viz.:  chronic  tubal  nephritis,  chronic  diffuse  nephritis, 
chronic  catarrhal  nephritis,  chronic  parenchymatous  neph- 
ritis, etc.  It  has  been  most  generally  known,  however, 
under  the  name  of  chronic  parenchymatous  nephritis. 

The  reasons  urged  against  the  use  of  restrictive  terms 
when  dealing  with  acute  nephritis,  apply  with  equal  force 
to  the  disease  under  consideration  ;  and,  therefore,  the 
latter  will  be  dealt  with  in  these  pages  only  under  the 
name  of  chronic  nephritis,  which  relates  in  a  general 
though  more  strictly  correct  manner  to  the  nature  and 
type  of  the  disease. 
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This  disease  is  prone  to  arise  rather  later  in  life  than 
acute  nephritis,  being  most  common  between  the  ages  of 
twenty-five  and  forty  years.  In  a  number  of  cas?s  the 
disease  is  a  continuation  of  acute  nephritis,  and  this 
sequence  is  said  to  be  most  common  when  the  disease 
arises  from  exposure  to  cold. 

Scarlatina  ~\n  a  considerable  number  of  cases  the 
nephritis  consequent  on  ' scarlatina  passes  into  the  chronic 
form.  This  may  result  from  the  kidney  affection  havino- 
been  overlooked  during  the  course  of  scarlet  fever,  ol^ 
what  IS  more  common,  from  neglect  to  pursue  treatment 


HQ  CHRONIC  NEPHRITIS. 

to  the  complete  disappearance  of  all  traces  of  albumin  from 
the  urine,  in  consequence  of  which  the  disease  lingers  with- 
out outward  manifestations  for  months.    That  nephritis 
of  scarlatina  may  linger  in  this  latent  form  sometimes 
very  long,  is  well  ,  illustrated  in  a  case  recorded  by  Good- 
hart  {Guy's  Hospital  Reports,  vol.  xlii.  page  147,  1884), 
in  which,  after  the  subsidence  of  dropsy,  etc.,  following 
scarlatina,  no  marked  symptoms  manifested  themselves 
until  six  months  before  death,  which  did  not  occur  till  six 
years  after  the  scarlatina,  when  the  kidneys  were  found 
extremely  contracted;  showing  that  the  shrinking  must 
have  been  going  on  for  years. 

Pyegnancy.—  Vci^  nephritis  of  pregnancy,  in  the  vast 
majority  of  cases,  subsides  completely  shortly  after  the 
termination  of  gestation.  The  recurrence  of  nephritis  with 
successive  gestations  increases  the  liability  of  the  disease 
to  pass  into  the  chronic  form.  In  a  case  of  the  nephritis  • 
of  pregnancy  which  passes  into  the  chronic  form,  it  is  alto- 
gether likely  that  some  predisposing  cause  existed  before 
the  occurrence  of  pregnancy  ;  for  the  disease  is  sometimes 
met  with  in  primiparae. 

Chronic  nephritis  may  arise  without  a  preceding  acute 
attack.  In  such  cases  it  usually  develops  slowly  and 
insidiously,  several  weeks  or  months  elapsing  before 
prominent  symptoms  lead  to  its  discovery. 

(f^/^._Long-continued  exposure  to  a  cold,  moist  atmos- 
phere is  a  commonly  recognized  cause  of  the  disease. 
Dr.  Ralfe  believes  (op.  cit.)  that  telluric  conditions  of 
cold  and  damp  are  more  powerful  factors  than  the 
same  condition  of  atmosphere  or  climate  unassociated 
with  influences  of  soil.  In  support  of  this  he  mentions 
the  fact  that  sailors,  although  much  exposed  to  cold  and 
damp,  are  not  particularly  liable  to  chronic  nephritis. 
The  disease  is  certainly  most  often  observed  in  those 
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whose  lives  bring  them  most  in  contact  with  cold  and 
damp  subsoil  influences.  Workmen  employed  in  exca- 
vating in  damp  locations,  or  persons  living  in  damp,  partly- 
underground  residences,  as  in  basements,  etc.,  are  most 
liable  to  the  disease  from  the  cause  under  consideration. 

Chronic  SMppiiration.  —  Necrosis  of  bone,  chronic 
phthisis,  abscesses,  and  chronic  ulcerative  processes  give 
rise  to  chronic  'nephritis  as  well  as  to  lardaceous  disease 
of  the  kidneys.  Bartels  believes  (op.  cit.)  that  in  these 
cases  some  product  of  the  suppurative  process  is  taken 
up  into  the  blood  by  absorption,  and  is  excreted  by  the 
kidneys,  exciting  inflammation  in  the  latter.  It  is  not 
known  why  chronic  suppuration  induces  nephritis  in  one 
case,  and  lardaceous  disease  in  another,  thoug-h  the  ten- 
dency  is  evidendy  greater  toward  nephritis  in  adults,  while 
in  children  lardaceous  disease  is  the  more  common  result. 
It  is  not  uncommon  to  find  nephrids  and  lardaceous  dis- 
ease of  the  kidneys  associated  as  a  result  of  some  sup- 
purative process. 

Malaria. — Rosenstein,  Kelsch,  and  others  have  asserted 
that  malaria  frequendy  gives  rise  to  the  disease  in  Europe; 
and  Prof  Atkinson  {Amer.  Joiirn.  Med.  Sciences,  July, 
1884)  believes  that  it  is  a  common  cause  of  the  disease  in 
our  own  country.  I  have  never  traced  a  case  to  this 
cause,  though  malaria  is  very  prevalent  in  this  region. 

Syphilis. — Syphilis  not  infrequendy  gives  rise  to  chronic 
nephrids;  this  may  happen  quite  early  in  its  course 
as  well  as  during  its  advanced  stage.  Dr.  Negell  [Journ. 
of  GUaneous  and  Vene^-eal  Diseases)  points  out  that 
syphilidc  albuminuria  is  generally  persistent  and  long 
condnued.  Few  symptoms  being  present  save  albu"^ 
minuria,  specific  nephrids  may  escape  notice  undl  cedema 
appears,  and  the  latter  may  occur  so  late  that  the  patient 
may  have  passed  from   under   specific  treatment,  and 
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another  cause  may  be  assigned  for  the  nephritis.  Again, 
these  patients  may  be  gready  improved  under  specific 
treatment,  and,  on  discondnuing  the  latter  the  nephrids 
may  hnger  in  a  latent  form  for  a  considerable  dme, 
until  at  length  on  coming  under  the  care  of  the  phy- 
sician again  suspicion  may  be  directed  to  other  causes 
than  syphilis.  A  history  of  syphilis  should  be  carefully 
sought  for  in  all  cases,  for  when  ascertained,  specific  treat- 
ment often  speedily  relieves  the  most  threatening  symp- 
toms of  chronic  nephritis. 

Alcohol.— habitual  use  of  spirits  is  without  doubt 
a  cause  of  chronic  nephrids.  This  may  be  ranked,  per- 
haps more  properly,  with  the  predisposing,  than  with  the 
exciting  cause  of  the  disease. 

Finally,  a  number  of  cases  of  chronic  nephrids  are  met 
with  which  cannot  be  clearly  traced  to  any  specific  cause. 
It  is  thought  that  they  owe  their  origin  to  morbid  condi- 
tions of  the  blood,  the  nature  of  which  is  not  well  under- 
stood. 
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The  macroscopic  as  well  as  the  microscopic  appearance 
of  the  kidneys  in  chronic  nephrids  will  be  found  to  vary 
widely,  according  to  the  stage  of  the  disease  in  which 
death  occurs.  This  variaUon  is  usually  greatest  ni  the 
two  extremes  of  the  disease  in  reference  to  the  length  of 
time  it  has  been  in  progress.  It  will  be  necessary,  there- 
fore, in  order  to  comprehend  the  whole  pathology  of  the 
disekse,  to  consider  these  two  extremes  separately. 

In  the  eariier  stages  of  the  disease  the  kidney  presents 
appearances  similar  in  some  respects  to  those  m  the  acute 
form ;  for,  as  has  already  been  stated,  the  chronic  is  fre- 
quendy  a  condnuadon  of  the  acute  form.    The  kidneys 
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are  often  enlarg-ed  to  two  or  three  times  their  normal 
size,  and  their  surface  is  smooth  and  of  a  pale  yellowish, 
motded  appearance.  The  capsule  is  non-adherent  and 
is  easily  removed.  On  secdon,  the  capsule  retracts, 
and  the  cortex  gaps,  the  cut  surface  presendng  the 
same  motded  appearance  as  the  surface  of  the  organ. 

Fig.  4. 
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On  microscopic  examination,  the  tubules  are  seen  to  be 
much  swollen  and  their  lining  epithelium  in  a  state  of 
marked  fatty  degeneration.  In  some  cases  the  renal 
epithelium  is  so  gready  swollen  as  to  occlude  the  convo- 
luted tubes.  In  other  locadons,  tubes  may  be  seen  lined 
with  new  flattened  cells,  which  are  neither  fatty  nor  granu- 
lar, as  in  the  case  of  old  cells. 

The  Malpighian  bodies  may  be  slighdy  enlarged,  more 
frequendy  they  are  normal  in  size.  Within  the  capsules 
of  Bowman  may  be  observed  fatty  degeneration  of  the 
epithelium,  more  especially  of  that  lining  the  capsule. 
More  or  less  infiltration  with  leucocytes  is  observed  both 
within  and  without  the  capsule  of  Bowman,  and  to  a  less 
extent  between  the  tubules.  The  straight  tubes  are  often 
found  filled  with  yellowish  colloid  material,  as  are  the 
lower  pordons  of  the  convoluted  tubes  immediately  above 
Henle's  loops. 

The  pathological  condldon  of  the  kidneys  resultmg 
from  chronic  nephrids  which  will  next  be  described,  is 
always  the'  result  of  extreme  chronicity  of  the  disease.  It 
constitutes  the  extreme  result  of  the  destructive  changes 
after  the  disease  has  passed  through  most  of  its  course. 
In  such  cases  the  kidneys  are  not  enlarged,  but  often 
considerably  smaller  than  normal.    The  organs  are  firm 
and  dense  in  consistence,  and  their  surface  pale  and  mot- 
ded  as  before.    Sometimes,  however,  the  surface  is  uneven 
and  granular,  but  no^  red,  as  in  cirrhosis.    The  capsule 
may  be  slightly  adherent  at  points,  and  occasionally  small 
cvsts  may  be  found  upon  the  surface,  or  within  the  cortex, 
thouah  these  are  comparatively  rare.    The  cortex  is  more 
or  less  contracted  instead  of  thickened,  as  it  was  before 

On  examining  a  thin  section  of  the  cortex  under  the 
microscope,  patches  of  dense  homogeneous  tissue  are  ob- 
mo;e'  especially  immediately  beneath  the  capsule. 
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and  in  the  course  of  the  interlobular  arteries.  If  examined 
under  a  high  power,  these  patches  are  seen  to  consist  of 
contracted  convoluted  tubes,  lined  with  fatty  epithelium, 
Malpighian  bodies  more  or  less  atrophied ;  and  between 
these,  large  numbers  of  round  cells,  or  fibro-blasts  con- 
forming to  new  connective  tissue.    Between  these  solid- 

FlG.  5. 
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puscles  in  and  around  the  capsule  of  Bowman,  as  well  as 
along  the  course  of  the  interlobular  arteries.  The  mus- 
cular coat  of  the  small  arteries  is  thickened,  as  is  also 

their  fibrous  tunic.  ,   .      ,  , 

Such  are  the   principal  changes  found   in  the  two 
extremes  of  this  disease.     They  are  so  dissimilar  that 
many  do  not  believe  that  they  are  the  result  of  the 
same  disease.    I  hold  that  the  process  is  essentially  the 
same  in  both,  differing  only  in  degree,  and  in  duration. 
All  the  elements  of  atrophic   changes  are  present  in 
the  large  kidney,  and  require  only  the  addition  of  time 
to   develop   them.     The   tubular  changes,  always  the 
most  rapid  in  developing,  are  also  the  quickest  in  run- 
Ig  their  course;  while  the  changes  in  the  connective 
tissue  of  the  gland  are  tardy  in  development  but  more 
pronounced  the  longer  they  continue.    We  may,  here 
?ore   find   any  intermediate   form  of  structural  lesion 
between    the   two    morbid   conditions   thus  described 
depending  upon  the  length  of  time  the  disease  has  been 
fn  progress  when  death  occurred.    To  speak  of  one  as 
interstidal,  and  the  other  as  parenchymatous  inflammation 
ffncorrect  and  misleading;  the  two  are  inseparable,  and 
one  never  exists  without  at  least  the  elements  of  the  other 
I  Sluo  oresent     If  one  seemingly  predominates,  it 
oX'pr    es'thaTcertain  portions  of  the  kidney  resist  the 
diseased  action  a  greater  length  of  time  than  others  ;  and 

irritant  which  excites  the     P  kidney 
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changes  which  are  more  tardy  in  development  when  the 
disease  arises  from  other  and  less  active  causes.  I  agree 
with  Professor  T.  Grainger  Stewart,  in  believing  that  the 
ultimate  tendency  of  nephritis,  from  whatever  cause  it 
arises,  is  toward  atrophy  and  contraction  of  the  kidneys, 
although  in  some  cases  atrophy  is  not  extreme,  even  in 
cases  of  long  duration. 

SYMPTOMS. 

The  symptoms  of  chronic  nephritis  vary  much  in  in- 
dividual cases,  perhaps  more  so  than  those  of  any  other 
form  of  renal  disease.  This  is  due  to  the  facts  (a)  that 
the  disease  pursues  a  more  active  and  rapid  course  in 
some  cases  than  in  others,  and  (d)  that  the  results  of  the 
anatomical  changes  in  the  kidneys  vary  widely  in  the  early 
and  late  stages  of  the  disease. 

T/ie  Urine. —  During  the  early  course  of  the  disease 
the  urine  is  reduced  in  quantity,  its  color  is  usually  dark, 
its  specific  gravity  is  more  or  less  above  normal,  and  it 
contains  considerable  sediment,  which  is  made  up  of 
cellular  debris,  corpuscles,  and  casts.  The  casts  vary 
with  the  stage  and  activity  of  the  disease.  In  the  early 
course,  especially  if  the  disease  has  not  been  preceded 
by  acute  nephritis,  the  casts  may  be  mosdy  hyaline,  later 
the  epithelial  and  bloody  variety  may  be  observed,  while 
still  later  in  the  disease  fatty  and  granular  casts  predomi- 
nate. The  reacdon  of  the  urine  is  usually  acid  through- 
out. The  solids  of  the  urine  are  decreased  during  the 
whole  course  of  the  disease ;  urea  suffering  the  "rnost 
marked  reduction,  the  chlorides  less,  the  phosphates  and 
sulphates  least.  The  urine  contains  albumin,  and,  as  a 
rule,  in  comparatively  large  quantity.  It  may,  in'  some 
cases,  reach  the  proportion  of  four  or  even  five  per  cent. ; 
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although  it  more  often  ranges  near  one  per  cent.  The 
quantity  of  albumin  present  is  usually  greatest  during  the 
most  active  period  of  the  disease.    In  the  early  stage  of 
the  disease,  if  it  has  been  preceded  by  acute  nephritis,  the 
quantity  of  albumin  is  usually  large,  and  so  long  as  the 
disease  continues  unchecked  the  amount  is  considerable, 
although  it  often  varies  from  day  to  day.   In  cases  in  which 
the  disease  arises  in  the  so-called  spontaneous  manner — 
i.  e.,  without  preceding  acute  symptoms — the  quantity  of 
albumin  present  may  at  first  be  comparatively  small.  In 
such  cases  several  weeks,  or  even  months,  may  elapse 
before  the  usual  profuse  albuminuria  is  reached. 

In  the  late  stage  of  the  disease  the  character  of  the 
urine  undergoes  considerable  changes.  The  quantity 
becomes  increased  to  or  above  normal;  the  color  be- 
comes lighter ;  the  specific  gravity  descends  below  normal, 
and  may  reach  1.015,  or  even  i.oio.  The  quantity  of 
albumin  is  lessened,  and  the  reduction  in  the  quan- 
tity of  urea  now  becomes  more  marked  and  uniform. 
These  characters  of  the  urine  indicate  that  atrophy  of  the 

kidneys  has  begun. 

j^ropsy.— This  symptom  varies  inversely  with  the  quan- 
tity of  urine  passed,  and  hence  it  is  usually  most  marked 
during  the  more  active  stages  of  the  disease.  Dropsy 
may  set  in  early,  or  it  may  not  arise  until  several  weeks  or 
months  have  elapsed;  but  it  is  rarely,  if  ever,  altogether 
absent  during  the  whole  course  of  the  disease. 

If  the  disease  is  the  result  of  acute  nephritis  from  scar- 
latina, pregnancy,  or  exposure  to  cold,  the  dropsy  may 
subside  with  the  acute  symptoms,  and  the  patient  may  go 
on  for  months  or  years  without  its  reappearance;  the 
urine  continuing  more  or  less  albuminous.  More  often 
the  dropsy  continues,  varying  in  extent  with  the  activity 
of  the  disease.    Again,  in  cases  which  arise  insidiously, 
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or  without  obvious  cause,  considerable  time  may  elapse 
before  dropsy  appears.  In  cases  wliich  have  extended 
over  several  years,  the  dropsy  which  has  been  present 
for  a  long  time  may  pass  away  as  the  result  of  polyuria 
induced  by  atrophic  changes  in  the  kidneys. 

The  dropsy  of  chronic  nephritis  varies  in  extent  in  each 
case,  yet,  as  a  rule,  it  is  more  extensive  and  persistent 
than  in  any  other  renal  affection.  It  begins  in  the  feet 
usually,  and  extends  uniformly  until  the  whole  subcuta- 
neous tissue  becomes  infiltrated,  and  one  or  more  of  the 
large  serous  cavities  becomes  involved.  If  the  patient  be 
confined  to  bed,  the  oedema  may  appear  first  in  the  scro- 
tum, face,  or  back.  It  may  apparently  fluctuate  from  day 
to  day  in  the  beginning.  For  instance,  if  the  patient  be 
about  on  his  feet,  the  latter  may  be  swollen  at  night,  the 
swelling  partially  or  wholly  subsiding  by  the  following 
morning;  or  the  face  and  eyelids  may  be  puffy  in  the 
morning,  the  oedema  passing  off  during  the  day  as  the 
patient  goes  about. 

Once  the  cedema  becomes  established,  even  though  lim- 
ited to  the  extremities,  it  usually  proves  the  most  obstinate 
symptom  of  the  disease ;  indeed,  it  is  rarely  checked,  save 
temporarily,  until  it  attains  an  extreme  degree,  involving 
the  abdominal  and  perhaps  the  thoracic  cavities.  The 
limbs  become  enormously  swollen,  so  that  it  is  difficult, 
if  not  altogether  impossible,  for  the  patient  to  move  about 
The  integument  becomes  greatly  stretched,  resulting 
sometimes  in  rupture,  permitting  the  escape  of  large 
quantities  of  serum.  In  rarer  cases  patches  of  the  i'n- 
tegument  may  slough,  or  become  gangrenous,  as  the 
result  of  impairment  of  the  vascular  supply  through 
pressure.  The  dropsy  usually  involves  the  abdominal 
cavity  (ascites),  and  may  fill  it  even  to  great  distention  of 
the  abdommal  walls.   The  thoracic  cavity  likewise,  though 
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much  less  frequently,  becomes  the  seat  of  serous  effusion. 
This  may  occur  within  the  pleural-  cavity,  into  the  pulmo- 
nary tissue  itself,  or,  more  rarely,  into  the  pericardial  sac. 
GEdema  of  the  glottis  is  rare  ;  when  it  does  occur,  it  is 
immediately  threatening  to  life.  The  larger  number  of 
these  cases  do  not  present  the  more  extreme  degrees  or 
dangerous  locations  of  dropsical  effusion,  especially  if 
appropriate  treatment  be  instituted.  The  dropsy  fre- 
quently lingers  in  certain  locations,  as  in  the  scrotum, 
feet,  or  legs,  without  becoming  general,  or,  if  so,  not  to 
an  extreme  degree,  perhaps  for  months,  or  until  some 
chance  exposure  or  careless  action  of  the  patient  causes 
an  accession  to  the  disease. 

The  Circulatory  System. — The  most  marked  change  here 
is  anemia,  which,  in  the  majority  of  cases,  is  striking. 
The   appearance  of  a   patient  suffering   from  chronic 
nephritis  is  such  as  to  arrest  at  once  the  attention  of 
the  experienced  physician.    The  skin  exhibits  that  pale, 
puffy,  anaemic  appearance  which  betokens  sanguineous 
waste,  and  suggests  the  presence  of  some  process  which 
is  undermining  the  "  vital  springs  of  the  economy."    It  is 
only  exceptionally  that  anjemia  is  absent  in  these  cases, 
even  in  the  eariy  stage  of  the  disease.    Changes  in  the 
structure  of  the  heart  or  arteries  are  rare  in  chronic 
nephritis,  and  are  confined  to  very  late  stages  of  the 
disease,  when  contraction  of  the  kidneys  is  in  progress. 
The  pulse  is  small,  compressible,  and  accelerated,  and  its 
tracing  by  the  sphygmograph  is  marked  by  dicrotism. 
These  conditions  undergo  a  change  in  the  late  stages  of 
the  disease,  coincident  with  atrophy  of  the  kidneys ;  but 
even  in  such  cases  hemorrhages  into  the  brain  or  retina 
are  rare,  owing,  doubtless,  to  the  anemic  condition.  Car- 
ditis is  a  comparatively  rare  secondary  complication  of  this 
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The  Musadar  Syste77t. — Debility  and  emaciation  are 
constant  and  early  symptoms  of  the  disease.  The  ema- 
ciation may  not  be  apparent,  being  masked  by  dropsy ; 
but  if  the  oedema  subsides,  or  is  absent,  it  is  usually  quite' 
noticeable,  and  in  some  cases  extreme.  The  strength 
declines  to  a  markad  degree  tolerably  early  in  the 
disease,  and  the  patient  goes  about  only  with  consid- 
erable effort,  and  he  is  easily  fatigued.  Sooner  or  later, 
physical  exercise  becomes  so  exhausting  that  the  patient 
voluntarily  confines  himself  to  the  house,  and  perhaps  to 
bed;  asthenia  becoming  more. marked  as  the  disease  con- 
tinues. 

The  Digestive  System. — The  appetite  becomes  impaired 
early  in  the  disease  and  usually  remains  so  throughout. 
Bartels  ha.s  remarked  that  these  patients  possess  an 
especially  poor  appetite  for  meats.  Nausea  and  vomit- 
ing are  not  uncommon  in  chronic  nephritis.  The  matter 
ejected  by  the  stomach  is  usually  of  a  watery  appear- 
ance, and  is  doubdess  the  result  of  cedema  of  the  gastric 
mucous  membrane,  as  it  occurs  chiefly  during  the  height 
of  dropsical  effusion  elsewhere.  Purely  reflex  vomiting 
occurs  less  frequendy,  but  when  it  does  occur  it  is  usually 
either  during  an  acute  accession  of  the  disease  or  during 
the  late  stage.  Diarrhoea  sometimes  sets  in  and  gready 
adds  to  the  debility  of  the  padent.  This  is  usually  due 
to  oedema  of  the  intesdnal  mucous  membrane.  Like 
vomidng,  it  is  most  common  during  the  height  of  the 
disease.  The  stools  are  watery  in  appearance  and  con- 
tain much  serum.  In  the  late  stages  intesdnal  ulcera- 
tion somedmes  occurs,  giving  rise  to  diarrhoea  of  a  differ- 
ent character,  the  stools  containing  pus,  blood,  mucous 
shreds,  etc. 

The  Nervous  System.— \n  the  early  history  of  the  disease 
adynamia  is  the  most  constant  characteristic,  and  this 
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becomes  marked  as  the  disease  progresses.    The  more 
active  disturbances  of  the  nervous  centres   known  as 
ursemic  are  rare  in  the  early  stages,  and,  if  exception- 
ally they  do  occur,  they  are  usually  the  result  of  the 
disease  approaching  more  nearly  the  acute  type.  Various 
reasons  have  been  assigned  for  th&  comparative  rarity  of 
ursemic  symptoms  in  chronic  nephritis.     Thus,  Bartels 
has  remarked  that  the  production  of  urea  in  the  system 
is  diminished.    The  appetite  and  digestion  are  poor,  and 
especially  so  for  nitrogenous  foods,  and  thus  the  most 
prominent  source  of  urea  is  greatly  reduced.    The  mus- 
cular system  being  much  wasted  in  these  cases,  tissue 
changes  resulting  in  the  liberation  of  nitrogenous  products 
in  the  organism  are  less  active.    Again,  the  almost  con- 
stant coincidence  of  dropsy  with  the  more  active  grades 
of  the  disease,  serves  to  assist  in  protecting  the  system 
from  the  consequences  of  the  defective  renal  function. 
The  retained  urinary  derivatives  are  largely  held  in  solution 
in  the  serous  fluids  stored  in  the  great  cavities,  or  subcu- 
taneous tissues  outside  of  the  circulating  fluid,  where  they 
are  unable  to  reach,  and  consequendy  to  irritate  the 
nervous  centres.    We  know  that  urea  at  least  is  thus 
largely  stored  up,  for  it  has  been  found  copiously  in  the 
serum  withdrawn  from  the  abdominal  cavity,  as  well  as  in 
fluids  ejected  by  the  stomach  and  bowels. 

In  the  smaller  number  of  cases  which  reach  the  stage 
of  renal  contraction,  ursemic  symptoms  are  more  common, 
but  even  here  uremia  is  less  frequent  than  in  genuine 
cirrhosis  of  the  kidney.  This  is  probably  due  largely  to 
the  reasons  which  have  just  been  considered.  If  amaurosis 
occurs,  it  is  usually  the  result  of  retinal  degeneration,  the 
approach  being  gradual  and  the  impairment  of  vision 
permanent.  Convulsions  and  coma,  when  they  occur, 
nearly  always  prove  fatal. 
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The  secondary  inflammations  are  more  common  than 
uraemic  disorders.  Of  these,  pneumonia  is  perhaps  the 
most  frequent. 

Course  and  Duration. — The  course  of  chronic  neph- 
ritis depends  much  upon  its  cause  and  management. 
Those  cases  which  result  from  acute  nephritis,  if  prop- 
erly treated,  sometimes  pursue  a  favorable  course.  The 
dropsy  subsides  after  a  few  weeks  ;  the  albumin  dimin- 
ishes and  finally  disappears  completely  from  the  urine  ; 
and  the  patient  recovers.  More  often,  however,  the 
symptoms  are  obstinate  and  the  disease  does  not  yield 
to  treatment.  The  dropsy  may  continue  for  months,  or 
even  years ;  or  it  may  become  modified  or  pass  off, 
albuminuria  remaining.  The  disease  may  continue  with- 
out marked  change  for  a  long  time  till  some  disturbing 
cause  lights  up  more  active  changes  which  may  prove 
fatal,  or,  these  being  avoided,  the  case  may  continue  for 
years,  resulting  ultimately  in  contraction  of  the  kidneys. 

In  those  cases  in  which  the  disease  follows  in  the  wake 
of  some  other  process,  its  course  is  usually  more  rapid,  as 
the  system  is  already  reduced  and  incapable  of  withstand- 
ing the  effects  of  the  nephritic  complication.  In  cases 
arising  without  apparent  cause,  the  early  course  of  the 
disease  may  be  unattended  by  dropsy,  or  other  marked 
symptoms,  for  a  long  time.  In  one  of  my  cases  of  anaemia 
with  slight  albuminuria,  for  more  than  two  years  the  sole 
indication  of  the  existence  of  the  disease,  except  the 
albuminuria,  was  the  presence  of  granular  and  fatty  casts 
in  the  urine. 

It  will  thus  be  seen  that  the  duration  of  chronic  neph- 
ritis, like  its  course,  is  exceedingly  variable.  Some  cases 
succumb  within  a  year  to  extreme  dropsy,  exhaustion,  or 
some  other  complication  ;  while  others  survive  for  two, 
five,  or  even  ten  years. 
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DIAGNOSIS. 

Constructive. — In  well-marked  cases  the  recognition 
of  this  disease  is  not  difficult.  The  points  to  be  kept 
prominently  in  view  are  as  follows :  Marked  anaemia ; 
general  dropsy;  copious  albuminuria;  diminished  urine, 
containing  fatty  and  granular  casts,  and  numerous  leuco- 
cytes. With  these  symptoms  are  usually  coupled  early 
debility  and  impaired  appetite. 

In  less  typical  cases,  however,  difficulty  may  be  experi- 
enced in  recognizing  the  disease,  especially  if  its  approach 
is  insidious,  and  unaccompanied  by  dropsy  or  copious 
albuminuria  for  a  considerable  time.  Anaemia,  fatty  casts 
and  leucocytes  in  the  urine,  and  early  debility  are  usually 
present,  but  it  may  be  necessary  to  reach  a  conclusion 
through  exclusive  rather  than  direct  symptoms. 

Differential. — Chronic  nephritis  may  be  confounded 
with  cyanotic  mduration  of  the  kidney.  The  distinction  is 
easy,  however,  if  the  following  points  are  carefully  re- 
membered. In  cyanotic  kidney  albuminuria  is  slight; 
the  casts  are  of  the  hyaline  variety  ;  leucocytes  are  rarely 
present  in  the  urine  ;  dropsy  is  chiefly  confined  to  the 
lower  extremities  ;  the  general  condition  of  the  patient 
is  good ;  the  breathing  is  embarrassed  ;  the  heart  is  ob- 
viously defective ;  and  the  appearance  of  the  skin  is  dark 
and  cyanosed.  Most,  if  not  all,  of  these  symptoms  form 
a  sharp  contrast  with  those  of  chronic  nephritis. 

Lardaceous  disease  presents  many  similar  points  to  those 
of  chronic  nephritis.  The  following  are  the  distinctive 
points  to  rely  upon.  In  lardaceous  disease  the  urine  is 
constantly  above  normal  in  quantity;  gastro-intestinal 
disturbances  are  more  early,  and  more  persistent  than  in 
chronic  nephritis  ;  especially  is  this  the  case  with  diarrhoea. 
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The  liver,  or  spleen,  or  both,  are  likely  to  be  enlarged  in 
lardaceous  disease ;  and  lasdy,  lardaceous  disease  is  the 
outgrowth  in  most  cases  of  some  chronic  malady  to 
which  it  may  be  readily  traced.  Chronic  nephrids  and 
lardaceous  disease  may  coexist,  and  in  such  cases  it  may 
be  impossible  to  determine  which  is  the  original  malady. 
The  symptoms  of  cirrhosis  of  the  kidneys  closely  resemble 
those  of  chronic  nephritis  when  the  latter  has  entered 
upon  the  stage  of  contraction.  In  such  cases  the  history 
throws  important  light  upon  the  question.  Thus,  if  the 
case  is  one  of  primary  cirrhosis  there  will  usually  have 
been  no  dropsy,  save  in  the  very  latest  stage  of  the 
disease.  The  urine  will  have  been  constantly  above  nor- 
mal in  quantity,  containing  but  a  relatively  small  amount 
of  albumin,  and  its  specific  gravity  will  have  been  below 
normal  from  the.  beginning.  Cardio-vascular  changes 
occur  early  and  precede  the  appearance  of  dropsy,  if  the 
latter  occurs  at  all  in  cirrhosis  ;  while  in  chronic  nephritis, 
dropsy  precedes  the  cardio-vascular  changes,  and,  more- 
over, they  rarely  become  so  marked  as  in  the  case  of 
cirrhosis. 

The  dissimilarity  in  the  manifestations  of  cirrhosis, 
chronic  nephritis,  and  lardaceous  disease  of  the  kidney  is 
presented  in  strong  contrast  in  the  differential  table  in  the 
chapter  devoted  to  cirrhosis  of  the  kidney. 

PROGNOSIS. 

It  must  be  candidly  admitted  that  the  prognosis  in 
this  disease  is  generally  grave.  While  I  am  not  in 
possession  of  statistics  showing  the  actual  proportion 
of  deaths,  yet  I  have  no  doubt  that  the  majority  of  per- 
sons who  become  the  subjects  of  this  disease  ultimately 
succumb  to  it,  even  under  the  most  skilful  manag-ement. 
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While  the  above  is  probably  strictly  true,  yet  it  is  by  no 
means  meant  to  imply  that  treatment  is  without  influence 
on  the  disease,  or  that  cases  do  not  sometimes  recover. 
The  prognosis  in  individual  cases  will  be  influenced  by 
several  circumstances.  The  length  of  time  the  disease 
has  been  in  progress  will  influence  materially  the  ultimate 
result ;  the  more  recent  its  origin,  circumstances  being 
equal,  the  more  favorable  will  be  the  prognosis.  It  is  true 
that  some  cases  recover  completely  after  lasting  one,  two, 
and  even  three  years,  but  as  the  duration  of  the  disease 
becomes  extended,  especially  beyond  the  first  year,  the 
prognosis  becomes  increasingly  gloomy. 

The  cause  of  the  disease  gives  important  indications 
as  to  the  prospects  of  recovery  or  otherwise.  If  it  has 
arisen  in  consequence  of  some  serious  constitutional  state 
which  itself  presents  slight  hopes  of  recovery,  the  prog- 
nosis will  be  unfavorable.  If,  on  the  other  hand,  the  disease 
be  traced  to  syphilis,  and  specific  treatment  be  employed, 
we  are  justified  in  expecting  a  favorable  termination.  In 
cases  which  originate  in  acute  nephritis,  as  from  scarla- 
tina, pregnancy,  and  exposure  to  cold,  much  will  depend 
upon  the  intensity  of  the  disease  and  length  of  time  it 
has  existed  in  the  acute  form.  The  more  intense  and  long 
continued  the  acute  changes,  the  more  irreparable  the 
damage -resulting  to  the  organs,  and  consequently  the 
more  unfavorable  the  prognosis. 

Certain  manifestations  of  the  disease  itself  may  be  looked 
upon  as  favorable  indications,  such  as  disappearance  of 
dropsy,  decrease  of  albumin  in  the  urine,  and  especially 
the  proportions  of  urea  and  solids  in  the  urine  approaching 
and  remaining  near  the  normal  standard.  On  the  other 
hand,  if  the  dropsy  attain  an  extreme  grade  and  thus  con- 
tinue ;  if  the  urine  remain  below  normal  in  quantity,  and 
contain  much  albumin  and  sediment ;  and  especially  if  the 
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proportion  of  urea  in  the  urine  remain  much  reduced,  we 
know  that  the  kidneys  are  extensively  involved  in  patho- 
logical changes,  and  hopes  of  recovery  become  greatly 
diminished  in  consequence. 

TREATMENT. 

In  the  treatment  of  chronic  nephritis  the  first  point  of 
importance  is  to  ascertain,  if  possible,  its  cause,  and  more 
especially  to  determine  if  it  be  still  operating,  and  thus 
keeping  alive  the  disease  ;  if  so,  we  should  proceed  at  once 
to  remove  it  so  far  as  it  may  be  possible  to  do  so. 

Thus  if  the  system  be  tainted  with  syphilis,  specific  treat- 
ment should  be  energetically  employed.  Any  suppurative 
process  going  on  in  the  organism  must  be  met  by  appro- 
priate surgical  measures  for  its  relief.  Habits  of  alcohol- 
ism must  be  corrected.  The  surroundings  of  the  patient 
should  receive  due  attention,  and  if  he  reside  in  some 
damp,  partly  underground  location,  a  change  to  a  more 
favorable  situation  is  imperatively  required. 

The  hygienic  measures  considered  in  the  chapter  on 
albuminuria  are  eminently  appropriate  in  the  management 
of  this  disease,  and  they  need  not  be  repeated  here.  The 
diet,  in  most  cases,  may  be  more  liberal  than  that  permitted 
in  acute  nephritis,  because  {a)  the  general  condition  of  the 
patient  usually  demands  this,  and  (d)  the  comparative 
rarity  of  ursemic  complications  in  this  disease  permits  a 
more  generous  diet  without  incurring  dangers  from  that 
source.  At  the  same  time,  the  function  of  the  kidneys 
must  not  be  unduly  taxed  by  indulgence  in  large  quanti- 
ties of  nitrogneous  foods. 

We  next  have  to  deal  with  the  medicinal  and  special 
treatment  of  the  disease. 
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The  Early  Stages. — In  the  early  course  of  chronic 
nephritis  two  classes  of  cases  are  met  with  in  which  the 
type  of  the  disease  differs  essentially,  and  therefore  they 
require  separate  consideration. 

The  first  of  these  comprises  those  cases  which  follow 
upon  or  are  a  continuation  of  acute  nephritis.  In  such 
cases  the  disease  conforms  more  closely  to  the  acute  type, 
and  therefore  the  treatment  should  likewise  correspond, 
in  a  large  measure,  to  that  of  acute  nephritis.  The  urine 
is  diminished  in  quantity,  of  high  specific  gravity,  and  con- 
tains much  albumin.  Dropsy  is  more  or  less  prominent. 
The  measures  advised  for  similar  symptoms  in  acute  neph- 
ritis are  now  indicated,  though  they  do  not  require  to  be 
pushed  so  actively.  The  citrate  and  acetate  of  potassium 
should  be  given  in  sufficient  quantities  to  maintain  the 
urine  alkaline.  Mild  purgatives  should  be  administered 
sufficiently  often  to  equalize  the  circulation  and  encourage 
osmosis.  Hot  air  baths  may  be  employed  as  frequently 
as  the  strength  of  the  patient  will  permit  without  inducing 
depression.  The  patient  should  be  confined  to  bed  so 
long  as  dropsy  is  marked.  Meat  should  be  excluded  from 
the  diet  in  this  condition. 

Under  the  influence  of  such  measures  the  renal  conges- 
tion will  usually  yield.  The  quantity  of  the  urine  will 
increase,  dropsy  will  decline,  and  the  quantity  of  albumin 
in  the  urine  will  decrease.  In  short,  the  more  active  symp- 
toms of  the  disease  will  subside ;  and  under  appropriate 
measures,  to  be  considered  later,  complete  recovery  will 
follow.  In  many  cases,  however,  improvement  stops  at  a 
certain  point,  and  the  disease  continues  without  marked 
fluctuation,  seemingly  litde  influenced  by  medication. 

In  the  second  condition  met  with  in  the  early  course  of 
this  disease  the  symptoms  from  the  beginning  are  less 
urgent.    The  approach  of  the  disease  is  insidious,  and  is 
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accompanied  by  but  slight  albuminuria.    Dropsy  if  present 
is  not  marked,  and  the  urine  is  nearly  normal  in  quantity. 
Especially  is  the  use  of  diuretics  and  purgatives  in  this 
condition  to  be  avoided ;  they  should  be  reserved  to  com- 
bat complications  of  the  disease  when  they  arise,  such  as 
uraemia,  dropsy,  constipation,  etc.    We  have  to  deal  here 
with  a  chronic  disease  for  which  we  possess  no  specific 
remedy.     Therefore,  only  remedies  should  be  employed 
which  are  calculated  to  serve  definite  purposes.  The 
more  active  changes  in  the  kidneys  have  not  yet  been 
entered  upon.     Those  existing,  consist  chiefly  of  fatty 
changes  in  the  glandular  structure,  and  these  may  pass 
away  if  only  the  organs  be  carefully  guarded  against  all 
causes  of  irritation,  their  sources  of  nutrition  improved, 
and  healthy  reparative  changes  encouraged. 

In  the  condition  under  consideration  no  single  remedy 
approaches  iron  in  point  of  efficiency,  as  its  action  is  nat- 
urally directed  against  the  more  prominent  consequences 
of  the  disease,  both  general  and  local,  viz.,  ansemia  and 
degenerative  changes.    Some  preparation  of  iron  should, 
therefore,  be  given  persistently.    The  best  effects  of  this 
agent  are  usually  obtained  by  occasionally  substituting 
one  preparation  for  another.    Of  these,  I  prefer  the  subcar- 
bonate,  tincture  of  perchloride,  potassio-tartrate,  and  citrate 
of  iron.    As  we  possess  so  many  excellent  preparations 
of  this  metal,  doubtless  others  are  as  efficient  as  those 
named  above.    An  object  to  be  kept  in  view  is  the  selec- 
tion of  such  as  will  prove  least  embarrassing  to  the 
weakened  stomach,  while  they  can  be  administered  in 
sufficient  doses  to  correct  the  anaemic  condition  of  the 
patient    Nux  vomica  or  strychnine  acts  as  an  efficient 
tonic  in   these  cases,  improving   the  condition  of  the 
stomach  as  well  as  increasing  the  tone  of  the  motor  sys- 
tem.    Quinine   is  also  serviceable,  and   it   may  often 
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be  advantageously  combined   widi   eidier  nux  vomica 
or  some  preparation  of  iron.     Aside  from  the  reme- 
dies just  named,  there  has  been  a  growing  tendency 
of  late    to    rely  more  on  the   hygienic,  and   less  on 
medicinal  treatment  in  chronic  nephrids,  unless  ^  special 
symptoms  or  complications  arise  requiring  attenUon.  In 
this  connecdon  the  so-called  "milk  cure,"  or  the  treat- 
ment of  the  disease    by  a  milk   diet,  may  be  briefly 
considered.     Of  late,  much  attention  has  been  given 
to  the  use  of  milk  in  the  treatment  of  nephritis.  Among 
others.  Dr.  George  Johnson  advocates  an  absolute  milk 
diet  in  these  cases.     He  has  informed  me  that,  in  his 
experience,  the  slightest  addidon  of  other  food,  such  as  a 
piece  of  cracker,  or  even  a  litde  arrowroot,  often  mcreases 
the  quandty  of  albumin  in  the  urine,  or  sometimes  causes 
it  to  reappear  if  used  too  early.    I  know  from  personal 
observadon  of  cases  in  charge  of  this  disdnguished  phy- 
sician in  King's  College  Hospital,  that  the  results  which 
he  obtains  from  an  absolute  milk  diet  are  most  excellent ; 
often  consisdng  in  a  complete  disappearance  of  albumm 
from  the  urine  in  from  two  to  six  weeks.  Subsequent 
observations  have  convinced  me  that  the  enforcement 
of  an  exclusive  milk  diet  proves  the  most  successfu 
measure  in  a  considerable  number,  though   not  in  all 
of  these  cases.     Unfortunately,  serious  drawbacks  are 
encountered   in    many  cases  in   attempting   to  enforce 
the   exclusive   use  of  milk,  and  these   may  render  i 
impossible  to  carry  out  this  treatment.    Mdk  does  not 
contain  in  proper  proportions   the  -^f^^-'^  'f;''''^^ 
to  sustain  life.     Thus  Senator  has  shown  {Aldummu- 
ria  in  Health  and  Disease)  that  while  2  litres  of  milk 
contain  about  74   grammes  of  fat,  -^^V  ^  ^^out  30 
required  for  the  use  of  the  system.    On  the  od.er  l^nd. 
2  litres  of  milk  contain  only  about  70  grammes  of  albu- 
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min,  and,  according  to  Voit,  at  least  85  grammes  of  albu- 
min a  day  are  necessary  to  support  life.    Again,  2  litres 
of  milk  contain  only  about  100  grammes  of  hydrocarbons, 
while  the  requirements  of  the  system  demand  about  300 
grammes.    It  will  thus  be  seen  that  if  we  give  sufficient 
milk  to  supply  the  demands  of  the  system  for  albumin  and 
hydrocarbons,  we  have  three  or  four  times  the  amount  of 
fats  necessary,  and  this  overplus  of  fatty  food  in  many 
cases  disagrees  with  the  stomach.    With  a  view  to  obviate 
this,  it  is  found  best  to  use  skimmed  milk,  at  least  in  the 
beginning.     After  a  time,  as  the  stomach  becomes  accus- 
tomed to  the  skimmed  milk,  the  latter  may  be  gradually 
changed  to  unskimmed  milk.    In  many  cases,  especially  if 
digestion  be  vigorous,  the  patient  may  be  able  to  sub- 
sist for  a  long  time  upon  unskimmed  milk  alone.  In 
such  cases  the  extra  fat  takes  the  place  of  the  deficient 
hydrocarbons,  the  stomach  being  capable  of  transforming 
the  former.    Caution  is  necessary  in  first  enforcing  a  milk 
diet ;  it  being  safer  to  bring  this  about  gradually,  in  order 
to  test  the  capability  of  the  stomach,  and  to  accustom 
the  organ  to  the  change.    Taking  a  part  of  the  milk 
in  the  form  of  curds,  as  suggested   by  Dr.  Embleton, 
is  often  an  excellent  method,  as  of  all  forms  of  solid  food 
curds  are  the  least  liable  to  increase  albuminuria.  Kou- 
miss has  been  advised  where  milk  disagrees,  as  has  also 
buttermilk,  and  the  latter  may  be  pardy  substituted  in  some 
cases  for  milk.    Peptonizing  the  milk  will  render  it  more 
digestible,  but  in  view  of  the  fact  that  cases  have  been 
recently  reported   {^British  Medical  Journal)   in  which 
the  use  of  peptonized  milk  induced  albuminuria  in  appar- 
ently healthy  people,  it  may  be  well  to  avoid  it  in  these 
cases  till  further  observation  shall  have  determined  the 
risks  to  be  incurred  through  its  use.    Boiling  renders  the 
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milk  more  acceptable  to  the  stomach  in  many  cases,  and 
this  may  be  safely  tried  in  all  cases. 

In  a  number  of  cases,  unfortunately,  a  milk  diet  dis- 
agrees with  the  patient,  and  in  such  it  is  useless,  or  even 
injurious,  to  persist  in  efforts  to  reconcile  the  system  to 
its  use.  In  still  other  cases,  while  the  milk  diet  agrees  with 
the  patient,  yet  its  use  is  not  followed  by  any  marked 
improvement.  In  these  cases  the  best  course  is  to  supply 
a  diet  containing  but  a  small  proportion  of  nitrogen,  m 
accordance  with  the  hygienic  principles  laid  down  in  the 
chapter  on  "  albuminuria." 

A  number  of  other  agents,  such  as  tannate  of  sodium, 
fuchsin,  ergot,  tannic  and  gallic  acids,  benzoate  of  hme, 
apomorphia,   eucalyptus  globulus,  copaiba,  tar,  sandal- 
wood oil,   squill,  corrosive   sublimate,  calomel,  arsenic, 
phosphoric  acid,   have  been  recommended  in  the  state 
of  the  disease  under  consideration.     The  first  four  or 
five  of  these  seem  to  diminish  the  quantity  of  albumin 
in  the  urine  in  many  cases,  and  their  use  is  not  attended 
by  any  injurious  effects,  so  far  as  I  am  aware,  yet  I 
have  little   confidence  in  their  curative  influence.  The 
more    stimulating   preparations,    such   as    the  balsams, 
are  of  doubtful  utility,  and  should  be  used  only  with 
caution;    while   the  last  four  named  in   the   Hst  are 
harmful  — in    fact,    they   predispose    to    fatty  changes, 
which  are  the   predominant   lesions  in  the  kidneys  m 
this  disease.     Their  use  should,  therefore,  be  avoided. 
I   have  had  some  experience  in  the  use  of  tannate  of 
sodium  and  fuchsin,  and  I  have  usually  found  their  ex- 
hibition  to  be  followed  by  a  decrease  in  the  quantity 
of  albumin  in  the  urine.    I  have  not  observed  any  other 
favorable  change  occur  in  the  course  of  this  disease  through 
their  use     Still,  as  a  decrease  in  the  quantity  of  albumm 
in  these  cases  is  itself  a  desirable  object;  and,  moreover, 
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since  the  tannate  of  sodium  and  fuchsin  probably  exer- 
cise no  injurious  effects,  they  may  be  employed.  The 
tannate  of  sodium  may  be  administered  in  doses  ranging 
from  five  to  twenty  grains,  preferably  dissolved  in  water. 
The  usual  dose  of  fuchsin  in  these  cases  is  from  one  to 
three  grains,  given  in  pill.    It  is  said  that  fuchsin  does 
not  restrain  the  loss  of  albumin  by  the  kidneys,  unless 
it  colors  the  urine  red.    Of  late,  caffeine  has  been  recom- 
mended in  these  cases.    Dr.  Gubb  {Lancet,  February  28, 
1885)  reports  a  case  successfully  treated  by  this  agent. 
Gubler  has  shown  clinically  that  caffeine  acts  as  a  diuretic, 
and  it  has  been  used  to  relieve  cardiac  dropsy.  Brack- 
enridge  claims  [^Edinburgh  Medical  J ouimal,  xxvii.  4,  100) 
that  caffeine  is  a  "  stimulant  of  the  renal  glandular  epi- 
thelium."   Its  diuretic  properties  have  been  ascribed  by 
some  to  its  action  on  the  cardiac  nerves,  while  others 
have  attributed  them  to  its  direct  action  upon  the  nerves 
of  the  kidney.    Further  observations  are  necessary,  how- 
ever, in  order  to  determine  its  range  of  therapeutic  appli- 
cation in  these  cases.    The  dose  of  the  citrate  is  from 
one  to  five  grains,  and  it  is  usually  given  three  or  four 
times   daily.     If  it  affect  the  sight  or  gait,  or  excite 
nausea,  headache,  palpitation,  etc.,  the  dose  should  be 
decreased. 

Late  Stages. — Notwithstanding  the  best  directed  efforts, 
some  of  these  cases  pass  on  unchecked,  until  more  exten- 
sive and  serious  lesions  in  the  kidneys  are  the  result. 
Should  such  be  the  case,  dropsy  will  reappear,  or,  if  it 
has  not  been  present  before,  will  now  become  developed. 
The  quantity  of  albumin  in  the  urine  will  increase,  and 
there  will  be  numerous  fatty  casts.  The  quantity  of  urea 
daily  excreted  by  the  kidneys  will  diminish,  as  will  the 
quantity  of  the  urine  itself.  These  symptoms  are  not  of 
sudden  onset,  as  in  acute  nephritis,  but  creep  on  slowly, 
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keeping-  pace  with  the  advancing  lesions  in  the  kidneys. 
They  are  usually  months  or  years  in  attaining  their  full 
development.    At  their  height  some  of  them  become  so 
threatening  that  special  measures  for  their  relief  are  called 
for.    This  is  most  often  the  case  with  dropsy.    It  should 
be  met  with  diaphoretics — preferably  the  hot  air  bath — 
purgatives  and  diuretics.    These  measures,  however,  can- 
not be  pushed  to  the  same  extent  as  in  acute  nephritis, 
on  account  of  the  greater  debility  of  the  patient.    An  oc- 
casional hot  air  bath  may  be  given,  or  jaborandi  may  be 
administered,  if  it  do  not  prove  too  depressing.    If  the 
strength  of  the  patient  permit,  and  no  diarrhoea  be  present, 
an  attempt  may  be  made  to  reduce  the  dropsy  by  means 
of  purgatives.    The  saline  purgatives  are  the  most  suitable 
in  these  cases,  given  as  I  have  already  described. 

As  a  rule,  however,  it  will  be  best  to  endeavor  to 
reduce  the  dropsy  by  increasing  the  action  of  the  kidneys ; 
and  thus  secure  relief  through  the  natural  channels. 
Numerous  agents  have  been  recommended  for  this  pur- 
pose, and  though  our  choice  of  these  is  not  so  restricted 
as  in  acute  nephritis,  yet  the  extensive  degeneration 
going  on  in  the  kidneys  demands,  even  in  these  cases, 
that  we  exercise  discrimination  in  the  employment  of 
diuretic  medicines.  It  is  probably  safer,  therefore,  to 
avoid  the  use  of  the  more  stimulating  diuretics,  especially 
turpentine,  cantharides,  juniper,  etc. 

Owing  to  the  marked  debility  present,  the  cardiac  force 
is  diminished,  and  this  weakens  the  functional  power 
of  the  kidneys.  Some  agent  such  as  digitalis  should, 
therefore,  be  combined  with  the  diuretic  mixtures  em- 
ployed. In  my  experience,  the  fluid  extract  of  adonis 
vernalis,  in  ten  drop  doses,  often  adds  remarkably  to 
the  action  of  digitalis  on  the  heart  when  given  with 
the  latter.     As  at  least  one  of  these  medicines  is  said 
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to  be  cumulative  in  its  effects  ;  and  as  it  is  usually  neces- 
sary in  these  cases  to  stimulate  the  cardiac  power  direcdy 
and  continuously,  for  a  considerable  length  of  time, 
convallaria  majallis  may  be  substituted  occasionally  for 
either  or  both  of  them.  Convallaria  majallis  will  usually 
be  found  less'  effectual  than  digitalis,  though  in  many 
cases  it  increases  the  cardiac  power  to  a  marked  degree. 
Among  those  agents  that  act  as  diu  redes  directly  on 
the  kidneys,  scoparius  (broom)  has  long  enjoyed  a 
high  reputadon  in  these  cases.  It  is  best  given  in  the 
form  of  infusion,  which  may  be  prepared  by  steeping  an 
ounce  of  the  tops  in  a  pint  of  water  for  half  an  hour.  Of 
this,  from  one  to  two  fluidounces  may  be  given  four  times 
a  day.    In  large  doses  it  is  cathartic. 

Apocynum  cannabinum  often  acts  as  an  efficient  diu- 
redc  in  these  cases.  I  have  known  it  to  stimulate  enor- 
mously the  secredon  of  urine.  Unfortunately,  however, 
in  the  doses  requisite  to  obtain  its  more  active  diuretic 
effects,  it  often  produces  sharp  purgadon  and  even  vom- 
iting. The  dose  of  the  fluid  extract  is  from  five  to  twenty 
drops.  It  may  be  administered  in  the  form  of  infusion  ; 
its  preparadon  and  dose  are  similar  to  those  of  scoparius. 

When  the  morbid  anatomy  of  this  disease  was  under 
consideration,  it  was  shown  that  the  renal  tubules  were 
often  found  filled  with  colloid  matter,  more  especially  the 
straight  tubes.  This  condition  may  become  so  marked  as 
to  interfere  at  times  with  the  excredon  of  urine.  It  has 
also  been  shown  that  when  the  urine  is  rendered  alkaline 
the  free  colloid  matter  becomes  dissolved  and  is  washed 
out  with  the  urine.  It  is  well,  therefore,  when  the  urine 
contains  many  casts,  to  render  it  alkaline  and  to  maintain 
it  so  for  some  time  by  the  administration  of  citrate  or 
acetate  of  potassium.  This  measure  of  itself  will  some- 
times   reestablish  diuresis.     Immermann    insisted  long 
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ago  [Correspondenz  Blatt  fur  Schweizer  Aerzte,  June,  1873, 
No.  11)  that  the  use  of  acetate  of  potassium  in  these 
cases  often  reheved  the  dropsy  and  other  symptoms  with 
astonishing  rapidity. 

Sometimes  when  distention  of  the  skin  becomes  very 
great  from  underlying  cedema,  rehef  may  be  afforded  by 
means  of  punctures ;  but  care  should  be  observed  not 
to  make  extensive  incisions,  for  large  wounds  not  only 
may  refuse  to  heal  under  such  circumstances,  but 
also  slough  extensively,  or  even  become  gangrenous. 
These  punctures  should  not  be  numerous,  or  situated 
near  each  other,  for  the  same  reasons.  Dr.  Ralfe  (op. 
cit.)  advises  the  use  of  Southey's  fine  canula  for  this 
purpose,  one  puncture,  or  not  more  than  one  for  each 
leg,  being  required.  In  all  cases,  wounds  made  for  the 
purpose  of  relieving  oedematous  distention  of  the  parts, 
should  subsequently  receive  careful  surgical  treatment 
until  they  are  healed,  with  a  view  to  prevent  the  bad 
results  which  are  liable  to  follow. 

Excessive  accumulation  of  serous  fluids  in  the  great 
cavities  of  the  abdomen  and  chest  may  be  relieved  tem- 
porarily by  means  of  the  aspirator. 

In  those  rare  cases  in  which  oedema  invades  the  glot- 
tis, various  measures  have  been  suggested  for  its  relief, 
but  prompt  punctures  or  incisions  are  the  most  efficient 
means  of  relieving  the  patient  and  saving  his  life. 

A  limited  number  of  cases  of  chronic  nephritis  survive 
the  consequences  of  the  disease,  which  continues  un- 
checked till  the  kidneys  at  last  become  the  seat  of 
atrophic  changes.  Oliguria  now  gradually  becomes 
replaced  by  polyuria,  and  as  the  latter  becomes  estab- 
lished dropsy,  if  previously  present,  passes  away,  or 
becomes  modified.  Although  the  absolute  quantity  of 
the  urine  becomes  increased,  the  proportion  of  its  con- 
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tained  solids,  especially  that  of  urea,  undergoes  no  aug- 
mentation ;  in  fact,  the  contrary  is  usually  the  case ;  and 
thus  the  patient  is  subjected  to  increasing  risks  of  uraemia 
and  secondary  complications.  Cardio-vascular  changes, 
similar  to  those  in  true  cirrhosis,  may  follow,  though 
usually  less  extensive  than  in  the  latter  disease. 

The  treatment  of  this  stage  of  the  disease  should  be 
conducted  on  the  same  principles  as  in  cirrhosis  of  the 
kidney,  the  only  essential  difference  to  be  kept  in  view  is 
the  greater  anaemia  and  debility  of  the  patient. 

The  nitrites  will  be  useful  if  the  pulse  presents  evi- 
dences of  high  tension,  otherwise  not ;  in  fact,  here,  as  in 
cirrhosis  of  the  kidney,  the  nitrites,  such  as  nitroglycerin, 
nitrite  of  sodium,  etc.,  affect  the  disease  through  their 
power  of  lowering  high  arterial  tension. 

I  have  obtained  good  results  from  the  administration  of 
chloride  of  gold  in  some  cases  of  chronic  nephritis.  It 
occurred  to  me  some  time  ago  that  if  chloride  of  gold 
be  capable,  as  has  been  claimed,  of  checking  the  growth 
of  new  connective  tissue  in  the  kidneys  in  cases  of 
cirrhosis,  it  should  be  still  more  capable  of  preventing 
such  growth  in  cases  of  chronic  nephritis.  Acting  upon 
this  thought,  I  have  administered  the  chloride  of  gold  in 
the  late  stages  of  chronic  nephritis  in  a  number  of  cases, 
with  good  results.  The  most  recent  case  of  the  kind  is 
that  of  a  patient  whom  I  have  now  had  under  treatment 
over  two  years.  The  acute  symptoms  were  soon  sub- 
dued, including  dropsy  and  some  uraemic  disturbances. 
For  the  past  twenty  months,  however,  the  disease  has 
been  apparently  stationary,  or  nearly  so,  up  to  within 
the  past  three  months,  although  the  most  rigid  hygienic 
measures  have  been  faithfully  carried  out,  and  the 
medicinal  treatment  carefully  regulated  to  the  require- 
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ments  of  the  case.  The  urine  all  this  time  has  contained 
a  considerable  amount  of  albumin,  and  anaemia  has  been 
marked  throughout,  although  iron  has  been  given  almost 
continuously.  Cardio-vascular  changes  are  absent,  as  will 
be  seen  from  the  sphygmographic  tracing  below,  which  is 
essentially  the  same  as  several  taken  within  the  past  year. 


Fig.  6. 


Three  months  ago  this  patient  was  put  upon  chloride  of 
gold  and  sodium,  in  one-thirtieth  of  a  grain  doses,  repeated 
three  times  a  day,  and  improvement  became  apparent  m 
about  two  weeks,  which  has  continued  uninterruptedly  to 
date.  The  quantity  of  albumin  in  the  urine  has  steadily 
decreased,  the  strength  and  color  of  the  patient  have  uni- 
formly improved  under  increasing  doses  of  the  chloride  of 
gold,  which  is  now  being  taken  in  one-twentieth  of  a  gram 
doses.    I  copy  from  my  notes,  November  i6,  1885,  the 

following:    Mrs.  ,  much  improved  in  appearance, 

cheeks  ruddy,  etc. ;  urine  three  pints,  normal  in  color,  reac- 
tion acid,  specific  gravity  1.018,  albumin  present  in  faint 
trace,  only  discoverable  by  means  of  delicate  testing.  The 
patient  expresses  herself  as  feeling  altogether  up  to  her 
usual  standard  of  health  and  strength  during  the  past 
month,  and  this  for  the  first  time  in  the  past  two  years. 

Whether  chloride  of  gold  acts  more  efficiendy  in  check- 
ing the  growth  of  new  connective  tissue  in  the  kidneys 
in  chronic  nephritis,  than  in  cases  of  renal  cirrhosis,  or 
whether  it  is  because  we  are  able  to  anticipate  these 
changes  earlier  in  the  former  that  gold  there  proves  most 
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efficacious,  I  am  unable  to  say ;  but  I  am  satisfied  that  the 
use  of  this  drug  is  followed  by  more  marked  improvement 
in  the  late  stages  of  chronic  nephritis  than  in  genuine  cir- 
rhosis of  the  kidneys.  Aside  from  the  above,  I  have 
nothing  special  to  add  as  to  the  treatment  of  chronic 
nephritis  when  it  reaches  the  stage  of  contraction.  Both 
the  disease  and  its  complications  should  be  treated  sub- 
stantially as  in  cases -of  true  cirrhosis  of  the  kidneys,  which 
will  be  considered  at  length  in  the  following  chapter. 


CHAPTER  V. 


CIRRHOSIS  OF  THE  KIDNEY. 

This  disease  has  been  described  by  different  authors 
under  various  names,  viz. :  chronic  interstitial  nephritis, 
granular  degeneration,  granular  kidney,  granular  atrophy, 
gouty  kidney,  chronic  Bright's  disease,  renal  cirrhosis,  etc. 
The  name  cirrhosis,  first  applied  to  the  disease  by  Pro- 
fessor Grainger  Stewart,  seems,  on  the  whole,  the  least 
open  to  objection. 


ETIOLOGY. 


Among  the  alleged  causes  of  this  disease  may  be  men- 
tioned, age,  habits  of  the  patient,  heredity,  psychical 
influences,  gout,  chronic  dyspepsia,  malaria,  saturnine  in- 
fluences, climate,  and  chronic  diseases  of  the  lower  genito- 
urinary passages,  especially  those  of  an  obstructive  nature. 

Age. — Among  the  predisposing  causes  of  cirrhosis  of 
the  kidney  age  seems  to  occupy  a  prominent  place.  The 
disease  occurs  but  rarely  in  childhood,  more  frequently  in 
young  adults,  most  frequently  in  middle  and  advancing 
life,  and  less  frequently  again  in  extreme  old  age.  Dr. 
Dickinson  collected  from  the  post-mortem  books  of  St. 
George's  Hospital  the  records  of  death  in  242  cases,  and 
of  these  the  highest  mortality  occurred  between  the  ages 
of  forty  and  fifty  years,  the  second  highest  mortality  was 
between  fifty  and  sixty  years,  and  the  third  highest  was 
between  thirty  and  forty  years.    The  statistics,  of  other 
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observers  substantially  confirm  the  figures  of  Dr.  Dick- 
inson. 

It  is  only  fair  to  consider,  however,  in  the  first  place, 
that  the  figures  given  refer  merely  to  the  periods  of 
mortality  of  the  disease  ;  and  in  the  second  place,  that 
the  duration  of  this  disease  is  to  be  measured  "  by  years 
rather  than  by  months  ;"  it  being' not  uncommon  for  it  to 
exist  for  five  or  ten  years  before  death.  It  is  not  unlikely, 
therefore,  if  we  could  fix  upon  the  precise  beginning  of 
the  disease  in  all  cases,  that  it  would  be  found  to  arise 
more  frequently  at  an  earlier  period  than  is  now  generally 
supposed. 

Cirrhosis  of  the  kidney  occurs  three  or  four  times  more 
frequently  in  the  male  than  in  the  female  sex,  which  does 
not  seem  at  all  singular  if  we  reflect  that  the  male  sex  is 
much  more  exposed  to  the  causes  of  the  disease  than  the 
female. 

Habits. — This  disease  is  especially  prone  to  arise  in 
people  who  are  what  has  been  termed  ''high  livers;''  that 
is  to  say,  those  who  indulge  very  largely  in  meat  diet; 
especially  the  highly  seasoned  meats,  and  those  rendered 
more  palatable  by  the  addition  of  rich  gravies.  Such 
foods  leave  a  large  amount  of  nitrogenous  waste  behind, 
which  it  is  the  office  of  the  kidneys  to  eliminate  from  the 
system;  hence  the  ingestion  of  large  quantities  of  such 
food  unduly  taxes  the  kidneys,  leading  to  functional,  and  at 
length  to  structural  impairment  of  the  organs.  This  cause 
becomes  still  more  active  in  persons  who  are  in  the  habit 
of  using  fluids  sparingly.  As  a  result  of  this,  the  urine, 
already  highly  charged  with  solids  (the  product  of  in- 
creased functional  activity),  becomes  still  more  concen- 
trated, and  its  solid  elements,  when  feebly  diluted,  act  as 
irritants  to  the  renal  .structures.  Again,  if  the  urine 
becomes  very  concentrated,  some  of  its  solids— notably 
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the  urates — are  liable  to  fall  out  of  solution,  and  in  such 
cases  they  always  prove  more  or  less  irritating  to  the 
kidneys  and  urinary  passages.  If  we  examine  the  urine 
in  the  very  earliest  stages  of  the  disease,  we  find  it  very 
concentrated,  and  depositing  crystals  of  uric  acid  and 
calcium  oxalate. 

There  is  much  difference  of  opinion  as  to  the  causa- 
tive influence  of  alcoholic  drinks  in  this  disease.  Bartels 
holds  that,  at  least  in  Germany,  it  cannot  be  ranked 
amone  the  causes  of  the  disease.  On  the  other  hand, 
Grainger  Stewart  believes  that  intemperance  is  a  very 
common  cause  of  the  disease  in  Great  Britain.  This 
discrepancy  of  opinion  may  arise  from  the  fact  that,  in 
Germany,  alcoholic  beverages  are  generally  used  in  a 
largely  diluted  form,  as  the  lighter  wines  and  beer; 
while  in  the  British  Isles  the  use  of  spirits  is  more  largely 
indulged  in.  It  has  already  been  shown  that  not  only 
albuminuria,  but  also  nephritis  may  be  produced  in  ani- 
mals by  administering  to  them  alcohol,  and,  therefore,  it 
is  not  unreasonable  to  suppose  that  when  some  predis- 
posing tendency  to  the  disease  exists,  the  liberal  indul- 
gence in  alcohoHc  beverages,  especially  in  concentrated 
form,  may  act  as  an  exciting  cause. 

Psychic  Influences.— these  are  not  well  under- 
stood in  their  relation  to  this  disease,  yet  the  opinion  has 
become  prevalent  of  late  that  mental  influences  of  a 
decided  and  continuous  character  tend  to  favor  the  pro- 
duction of  this  disease.  The  nervous  depression  conse- 
quent upon  prolonged  grief,  or  business  anxiety,  has  been 
assigned  as  the  cause  of  not  a  few  cases.  Indeed,  in  a 
record  of  thirty-two  cases,  one  author  claims  to  have 
traced  the  cause  to  such  influences  in  three-fourths  of 
them.    It  is  extremely  difficult  to  fix  the  cause  definitely 
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in  such  cases  from  their  very  nature ;  and  thus  far  we  are 
obhged  to  depend  upon  inference,  rather  than  proof. 

Qout. — ^There  can  be  no  question  that  cirrhosis  of  the 
kidney  is  very  frequently  associated  with  gout,  as  Dr. 
Todd  first  pointed  out ;  and  it  is  beheved  by  many  to  be 
the  cause  of  the  cirrhosis  in  a  large  number  of  cases. 
This  belief  is  strengthened  by  the  fact  that  in  such  cases 
gout  often  precedes  for  a  long  time  the  appearance 
of  cirrhosis.  Dickinson  mentions  a  case  in  which  gout 
existed  "  off  and  on  for  twenty-six  years,"  and  which 
subsequently  terminated  fatally  as  a  result  of  cirrhosis  of 
the  kidney.  On  the  contrary,  others  (among  them  Vir- 
chow)  think  that  the  renal  is  the  primary  affection,  and 
that  gout  is  the  result  thereof,  being  brought  about  by 
failure  of  the  kidneys  to  excrete  the  uric  acid  from  the 
blood.  Whatever  may  be  the  precise  relationship  existing 
between  gout  and  cirrhosis  of  the  kidney,  there  is  no 
doubt  of  their  frequent  association. 

Dyspepsia. — This  has  been  supposed  by  several  authors 
to  be  one  of  the  causes  of  renal  cirrhosis.  Dr..  George 
Johnson  was  the  first  to  advocate  this  view.  He  holds  that 
the  "  renal  degeneration  is  brought  about  by  the  long-con- 
tinued elimination  by  the  kidneys  of  the  products  of  faulty 
digestion."  This  view  has  been  to  some  extent  accepted 
in  England,  while  in  Germany  it  has  been  dissented  from. 
That  dyspeptic  disorders  accompany  the  early  stages  of 
renal  cirrhosis,  is  a  fact  of  common  observation  ;  indeed,  it 
may  be  regarded  as  one  of  the  most  constant  of  the  early 
manifestations  of  the  disease.  In  my  own  experience,  how- 
ever, I  have  been  able  in  every  instance  to  determine  from 
other  evidences  that  the  disease  was  in  actual  progress  at 
the  time  the  dyspeptic  symptoms  first  manifested  them- 
selves ;  and  hence  I  have  regarded  the  gastric  disturbances 
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as  the  result,  rather  than  the  cause  of  the  disease  in  such 
cases. 

In  four  cases  I  had  an  intimate  knowledge  of  the  con- 
dition of  the  patients  for  several   years   prior  to  the 
appearance  of  renal  cirrhosis,  having  been  their  medical 
attendant.      In   three   of  these   cases,  while  dyspepsia 
was  among  the  early  symptoms,  yet  other  indications 
of  the   disease  were  present  quite  as  early — such  as 
high  vascular  tension,  and  occasional  albuminuria — which 
showed  that  the  disease  must  have  been  in  progress  before 
the  development  of  dyspepsia.    In  the  fourth  case — still 
under  observation — the  patient  has  7iever  suffered  from 
any  dyspeptic  symptoms  to  date,  though  over  a  year 
ago  his  pulse  showed  marked  high  tension  ;  later  on, 
the  urine  became  light  in  color,  of  low  specific  gravity, 
and  occasionally  albuminous,  which,  with  obstinate  epistaxis, 
and  quite  recently  an  attack  of  gout,  leave  no  question 
whatever  but  that  the  case  is  one  of  genuine  cirrhosis 
of  the  kidneys.    Again,  the  dyspeptic  symptoms  common 
in  early,  cirrhosis  are  uniformly  benefited  by  a  course 
of  diaphoretics,  cathartics,  and  other  eliminative'  measures, 
and  the  inference  is  very  strong  that  the  cause  of  the 
gastric  disturbance  is  nothing  more  than  the  irritation 
set  up  by  the  retained  urinary  elements  in  the  organism 
— in  short,  that  it  is  uraemic. 

In  my  experience,  if  the  quantity  of  the  urine  is  main- 
tained well  up  to  the  normal,  the  dyspeptic  symptoms 
not  only  pass  away,  but  the  appetite  returns,  and  the 
patient  increases  in  flesh,  where  before  he  had  been  losing 
weight.  For  these  reasons  I  look  upon  the  dyspeptic 
symptoms  of  renal  cirrhosis  as  a  result,  rather  than  a 
cause  of  the  latter. 

Heredity. — Renal  cirrhosis  owes  its  origin  in  some  cases 
without  doubt  to  hereditary  influences.    In  some  families 
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this  tendency  is  scarcely  less  marked  than  is  that  of  tuber- 
culous disease.  Drs.  Dickinson  and  Tyson  have  both 
recorded  remarkable  instances  of  this  kind,  in  which 
numerous  members  of  the  same  family  have  succumbed 
to  the  disease  through  several  generations.  Similar 
though  less  marked  instances  have  been  noted  by  other 
writers;  and  a  minute  inquiry  into  the  family  history  of 
these  patients  will  very  often  elicit  evidences  of  the  pre- 
vious existence  of  the  disease,  either  immediate  or 
remote,  or  both. 

Plumbism. — The  frequent  appearance  of  renal  cirrhosis 
in  those  who  have  been  long  subjected  to  the  influence 
of  lead,  leaves  little  doubt  that  the  latter  is  a  common 
cause  of  the  disease.  Dr.  Garrod  has  shown  that  gout 
is  frequendy  induced  by  plumbic  influences,  and  some 
observers  think  that  the  renal  disease  is  the  result  of  the 
gouty  influence  in  these  cases,  rather  than  directly  due  to 
the  lead.  This  does  not  alter  the  fact  that  renal  cirrhosis 
follows  in  a  very  large  number  of  those  exposed  to  con- 
tinuous plumbic  influences.  Dr.  Dickinson's  statistics, 
compiled  from  St.  George's  Hospital  reports,  show  that 
of  forty-two  workmen  whose  occupations  brought  them 
in  daily  contact  with  lead  in  some  form,  about  two-thirds 
eventually  suffered  from  granular  kidneys. 

Climate,  Malaria,  etc. — The  geographical  distribution  of 
this  disease  would  seem  to  show  that  its  production  is 
influenced  more  or  less  by  physical  surroundings.  It  is 
most  common  in  temperate  climates,  and  least  so  in  the 
border  ranges  between  temperate  and  torrid  zones.  All 
renal  diseases  are  influenced  by  vicissitudes  of  tempera- 
ture and  humidity  of  the  atmosphere,  and  these  are  found 
most  injurious  in  the  cooler  ranges,  such  as  the  temperate 
zone,  between  the  fordeth  and  sixdeth  parallels.  Stricture 
of  the  urethra,  and  catarrhal  inflammadons  of  the  urinary 
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tract,  especially  of  the  renal  pelvis,  are  looked  upon  as 
not  infrequent  causes  of  this  disease.    Of  these  affec- 
tions, calculous  pyelitis  seems  to  be  the  most  frequently 
associated  with  renal  cirrhosis.    The  only  other  influence 
that  I  am  inclined  to  ascribe  as  a  cause  of  this  disease, 
though  perhaps  an  infrequent  one,  is  that  of  malaria. 
I  have  observed  cirrhotic  disease  of  the  kidneys  in  a  few 
cases  in  which  no  cause  seemed  apparent  except  malaria. 
One  case  recently  came  under  my  observation,  that  of  a 
surgeon  in  the  American  civil  war,  who  became  so  much 
invalided  through  inveterate  malarial  poison,  that  he  was 
obliged  to  abandon  his  practice  in  Indiana  and  remove  to 
the  borders  of  our  lake,  with  the  hope  of  throwing  off  the 
malarial  influences;  but  only  with  partial  success.  He 
succumbed  at  length  to   well-marked   renal  cirrhosis, 
which  in  his  own  as  well  as  my  belief,  was  due  to  the 
malarial  poison. 


MORBID  ANATOMY. 


In  typical  cases  of  renal  cirrhosis,  the  kidneys  are 
found  after  death  more  or  less  diminished  in  size, 
according  to  the  length  of  time  the  disease  has  been  in 
progress.  I  have  seen  the  kidneys  so  contracted  that 
both  organs  together  weighed  less  than  one  normal  organ. 
This  contraction  is  seldom  symmetrical,  one  kidney 
usually  differing  in  size  more  or  less  from  its  fellow.  An 
abnormal  quantity  of  adipose  tissue  usually  surrounds 
the  glands,  and  is  deposited  in  the  pelvis  of  the  organs, 
around  the  calices.  The  surface  of  the  organs  is  of  a 
reddish-brown  color,  mottled  over  with  yellow  spots 
about  the  size  of  pin-heads;  and  it  also  presents  an 
uneven  appearance,  due  to  small  granular  elevations 
which  everywhere  cover   the  external   cortex.  These 
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little  granulations  vary  in  size  from  that  of  a  millet-seed 
to  three  or  four  times  larger.  Between  them  may  often 
be  observed  small  cysts,  filled  with  yellowish  translucent 
fluid.  These  cysts  are  usually  several  times  larger  than 
the  granular  elevations  surrounding  them ;  occasionally 
they  are  as  large  as  a  marble.  The  capsule  is  thick, 
and  adherent  to  the  cortex  beneath,  which  latter  clings 
in  places  to  the  capsule  if  stripped  from  the  surface.  The 
organ  feels  firm  and  resistant  to  the  fingers,  not  unlike 
soaked  leather ;  and  on  section  there  is  considerable 
resistance  to  the  knife,  showing-  more  touohness  and 
density  than  is  possessed  by  the  healthy  organ. 

On  making  a  section  through  the  organ,  the  cortex  is 
found  to  be  much  reduced  in  thickness,  both  relatively 
and  absolutely,  being  but  one-fifth  to  one-sixth  as  thick  as 
the  medulla,  instead  of  one-third,  or  one-fourth,  as  in  the 
normal.  The  color  of  the  cut  surface,  when  fresh,  is  brick- 
red.  Several  cysts  may  be  observed  in  the  cortical  portion 
of  the  cut  surface  ;  these  are  due  in  part  to  circumscribed 
dilatations  of  the  renal  tubules,  brought  about  by  con- 
tractions and  obliteration  of  their  lumen  at  different 
points  by  development  about  them  of  new,  dense,  con- 
tracting tissue.  In  other  instances  these  cysts  are  the 
result  of  dilatadon  of  Bowman's  capsule  through  obstruc- 
tion to  the  egress  of  the  urine  caused  by  obliteradon  of 
the  renal  tubules  near  the  glomeruli.  The  Malpighian 
bodies  are  diminished  in  size,  being  scarcely  discernible 
by  the  naked  eye ;  and  they  are  less  numerous  than  in 
the  normal  organ.  The  cones  are  less  affected,  but  in 
advanced  cases  some  contracdon  is  observable.  White 
lines  are  often  seen  in  the  straight  tubes  of  the  medulla, 
which  are  deposits  of  urate  of  sodium,  and  somedmes  this 
is  also  observed  between  the  tubes.  The  straight  tubes 
may  contain  colloid  casts. 
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Microscopic. — Examinations  are  best  conducted  by  hard- 
ening pieces  of  the  organ  in  alcohol,  and  making  longi- 
tudinal sections  which  include  the  capsular  edge.  These 
may  be  stained  in  picro-carmine,  or  logwood.  Under  a 
low  power  (x  20  to  X  50)  it  will  be  seen  that  the  capsule 

Fig.  7. 
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Cirrhosis  of  the  kidney  ;  longitudinal  section  of  cortex,  including  capsule. 
a  Thickened  capsule,  b.  Compressed  tubule,  nearly  obliterated,  c.  Wedge- 
shaped  band  of  dense  tissue  extending  inward  from  capsule,  d.  Malpighian 
tuft  somewhat  compressed,    e.  Section  of  artery,  showing  thickened  coats. 

is  thickened  and  adherent  in  places  to  triangular-shaped 
areas  of  the  cortex,  which  point  inward,  the  base  of  the 
triangle  being  presented  to  the  capsule.  These  triangular 
patches  of  the  cortex  present  a  dense,  homogeneous, 
granular  appearance,  in  which  very  little  of  the  oudmes 
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of  the  normal  gland  structure  can  be  made  out.  The 
interlobular  arteries  may  be  made  out,  unusually  tor- 
tuous in  their  distribution.  On  either  side  of  the  inter- 
lobular arteries  may  also  be  seen  the  Malpighian  bodies  ; 
and  the  latter  will  be  noticed  to  be  very  irregular  in  size, 
and  situated  nearer  the  trunk  of  the  artery  than  normal. 
We  observe,  also,  that  the  Malpighian  bodies  are  occa- 
sionally situated  immediately  beneath  the  capsule  of  the 
organ,  which  never  occurs  in  the  normal.  The  medullary 
rays  (bundles  of  convoluted  tubes)  partake  of  the  same 
irregularity  and  tortuosity  in  their  course,  as  the  inter- 
lobular arteries  already  described  ;  and  this  is  due  to  the 
lessening  of  their  field  of  distribution  through  contraction 
of  the  cortex.  The  triangular  patches  already  described 
as  pointing  inward  from  the  capsule  are  met  by  similarly 
shaped  patches  point  to  point,  which  pass  out  from  the 
medullary  border  in  the  course  of  the  interlobular  arteries. 

Under  a  high  power  (X  300  to  X  400),  it  will  be  observed 
that  the  dense  triangular  patches  before  spoken  of  consist 
mostly  of  tubules  and  Malpighian  bodies,  in  various  stages 
of  contraction  and  atrophy,  between  which  is  considerable 
increase  of  connective  tissue.  These  cellular  elements 
are  chiefly  embryonic,  though  in  some  places  they  are 
distinctly  fibrillated  and  organized,  especially  in  advanced 
atrophy  of  the  organ. 

The  Malpighian  bodies  found  in  the  section  may 
present  three  varieties  of  appearance:  (a)  composed  of 
a  succession  of  fibrous  lamina  which  encircle  the  atro- 
phied tuft ;  {d)  the  capsule  of  Bowman  greatly  thickened, 
but  the  capillary  tuft  only  slighdy  altered  ;  (c)  the  capsule 
of  Bowman  thickened  and  stretched,  forming  the  so-called  ' 
cyst;  and  the  tuft  pushed  to  one  side,  more  or  less  atro- 
phied, and  filling  only  a  part  of  the  cavity.  • 

The  renal  tubules  are   found    in    several  conditions 
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according  to  their  location,  and  the  stage  of  the  disease. 
Between  the  dense  triangular  patches  little  change  may 
be  discoverable.    The  epithelium  of  the  tubules  espe- 
cially may  present  no  perceptible   variation   from  the 
normal — indeed,  it  seldom  does  in  the  early  stage  of  the 
disease.    If,  however,  the  disease  is  advanced,  tubules 
may  be  seen   which   have   shed  their  epithelial  lining. 
Within  the  dense  triangular  patches  are  found  more  or 
less  atrophied  tubules,  some  of  them  shrunken  to  mere 
lines.    The  epithelium  may  contain  fat  globules,  but  des- 
quamation does  not  occur  to  any  extent.    The  tubules 
rather  wither  up,  apparently  from  defective  nutrition  ;  or 
their  walls  may  be  seen  thickened,  and,  like  Bowman's 
capsule,  blended  with  surrounding  fibrous  elements ;  or 
some  of  the  tubes  may  be  seen  plugged  with  colloid 
matter.    In  the  straight  tubes  of  the  pyramids,  no  epithe- 
lial changes  are  observable,  but  they  may  contain  urate  of 
sodium  as  before  mentioned. 

The  walls  of  the  arterial  vessels  are  seen  to  be  thickened. 
This  thickening  is  not  a  simple  hypertrophy  of  the  muscu- 
lar fibres  ;  but  it  is  rather  an  increased  development  of 
the  connective  tissue  elements  between  the  muscular 
fasciculi.  The  elastic  fibrils  of  the  intima  or  inner  coat 
are  also  thickened. 

The  essence  of  the  pathological  changes  found  in  the 
kidneys  as  the  result  of  cirrhosis  is  increased  growth  of 
fibrous  connective  tissue  between  the  convoluted  tubes; 
thickening  of  Bowman's  capsule;  atrophy  of  the  Mal- 
pighian  bodies  and  convoluted  tubes  ;  and  thickening  of 
the  muscular  and  fibrous  coats  of  the  small  arteries. 
'  The  ultimate  result  of  these  changes  is  contraction  and 
atrophy  of  these  organs. 

Anatomical  changes  occur  in  other  organs  as  the  result  of 
renal  cirrhosis.    The  most  constant  of  these  are  alterations 
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in  the  tunics  of  the  small  arteries,  similar  to  those  described 
as  occurring-  in  the  kidneys.  The  fibro-muscular  change 
in  the  arterial  tunics  leads  to  degenerative  processes,  which 
weaken  their  structure  and  give  rise  to  hemorrhages 
in  various  locations  through  giving  way  of  the  vessels ; 
and  this  occurs  most  often  in  the  brain.  Hypertrophy 
of  the  left  ventricle  of  the  heart  is  a  frequent  accom- 
paniment of  this  disease.  It  is  present  in  the  majority, 
and  some  claim  in  all  well-marked  cases,  if  the  disease 
lasts  a  sufficient  length  of  time. 

An  interesting  post-mortem  appearance  is  often  observed 
in  these  cases,  consisting  of  thickening  of  the  dura  mater, 
which  is  adherent  to  the  vertex  of  the  cranium  ;  the  latter 
also  is  thickened  considerably,  while  the  grooves  for  the 
temporal  arteries  are  much  deeper  than  in  the  normal 
condition. 

Retinal  changes  are  present  in  a  large  number  of  cases, 
probably  in  the  majority  at  some  time  in  the  course. 
These  will  be  noticed  in  detail  under  the  head  of  symp- 
tomatology. 

SYMPTOMS. 

It  is  of  the  utmost  importance  to  recognize  renal  cir- 
rhosis in  its  earliest  stages,  for  if  not  discovered  until  well 
established,  we  can  hope  for  only  temporary  improvement 
from  treatment.  Renal  cirrhosis  in  its  early  stages  develops 
insidiously,  being  accompanied  by  but  few  pronounced 
symptoms.  There  is  every  reason  to  believe  that  the  dis- 
ease exists  in  some  cases  for  years  before  it  causes  disturb- 
ances sufficiendy  marked  to  attract  the  attendon  of  the 
patient.  Indeed,  it  taxes  the  most  acute  skill  of  the  phy- 
sician to  unmask  this  treacherous  malady  before  the  kidneys 
are  gravely  and  irreparably  damaged ;  and,  therefore,  the 
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most  systematic  and  careful  scrutiny  of  the  minute  symp- 
toms and  signs  which  accompany  the  early  course  of  the 
disease  cannot  be  too  earnestly  insisted  upon. 

Early  Symptoms. — These  are  often  vague  and  unpro- 
nounced,  and  vary  much  in  different  cases.  Bearing  in 
mind  what  has  been  said  of  the  causes  of  the  disease,  we 
should  first  note  the  age  and  habits  of  the  patient  as 
to  eating,  drinking,  etc.  The  family  history  should  next 
be  inquired  into,  and  any  occurrence  of  gout  or  apoplexy 
duly  noted.  By  such  means  we  often  come  upon  some 
circumstances  which  indicate  that  the  patient  is  predis- 
posed to  the  disease.  Suspicion  having  been  aroused,  we 
may  look  for  the  following  symptoms. 

Dyspepsia. — The   patient   loses    his   appetite,  and  is 
troubled  with  flatulent  dyspepsia.    In  exceptional  cases  it 
may  be  absent,  or  it  may  be  postponed  till  the  disease  be- 
comes well  developed.    In  a  large  number  of  cases,  how- 
ever, it  is  the  first  symptom  to  attract  the  patient's  attention. 
Neuralgia. — This  is  a  pretty  constant  early  symptom, 
most  often  occipital,  though  it  may  be  vertical,  or  even 
frontal.    In  most  cases  neuralgia  resulting  from  renal  cir- 
rhosis presents  some  peculiar  features  which  should  be  re- 
membered.   It  usually  occurs  in  those  who  have  been  pre- 
viously exempt  from  such  disorders.    The  pain  is  persistent 
rather  than  severe,  and  usually  extends  down  the  back 
of  the  neck.    It  does  not,  like  other  forms  of  neuralgia, 
tend  to  manifest  evening  exacerbations ;  on  the  contrary, 
it  is  likely  to  be  most  severe  in  the  morning,  or  during 
the  early  part  of  the  day,  and  to  subside  toward  evening. 
Diminution  or  complete  loss  of  sexual  desire  occurs  early  in 
the  disease.    The  exceptions  I  have  met  with  to  this  rule 
have  been  rare,  and  confined  chiefly  to  young  patients. 

Vertigo.— X'Ci  some  cases  vertigo  occurs  quite  early.  It 
is  usually  of  a  transient,  but  quite  pronounced  character ; 
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if  the  patient  be  standing  or  walking  when  attacked,  he 
may  stagger,  or  even  fall.  It  may  pass  off  in  a  few 
minutes,  or  continue  for  several  days  ;  but,  having  once 
occurred,  it  is  liable  to  reappear  repeatedly. 

The  Urine. — Very  often  the  first  symptom  the  patient 
observes  is  the  fact  that  he  rises  at  night  once  or 
oftener  to  urinate.  This  is  due  to  the  singular  circum- 
stance that  usually  more  urine  is  secreted  at  night  than 
during  the  day.  This  is  especially  the  case  later  in  the 
course  of  the  disease  ;  in  fact,  it  is  the  rule  to  the  end. 
In  the  early  stages,  the  urine  will  be  found  to  present  the 
following  characters.  It  is  pale  in  color,  of  low  specific 
gravity — 1.014  to  1.018,  is  acid  in  reaction,  and  up  to  or 
above  the  normal  in  quantity.  The  urine  may  contain 
albumin,  usually  not  more  than  a  fraction  of  one  per  cent. 
The  presence  of  albumin  is  exceedingly  variable  in  this 
disease,  especially  so  in  its  early  stages.  It  may  appear 
temporarily  and  then  be  absent  for  longer  or  shorter 
intervals  of  time.  Its  presence  when  suspected  should  be 
sought  for  repeatedly,  and  under  circumstances  especially 
favoring  its  excretion,  as  after  exercise  or  eating. 

When  able  to  secure  only  a  single  sample  of  the  urine 
for  examination,  I  prefer  that  passed  before  retiring  at 
night,  as  it  is  then  more  concentrated,  and  more  likely  to 
contain  traces  of  albumin  when  the  latter  is  transitory, 
and  only  present  as  the  result  of  the  disturbing  influence 
of  exercise,  or  the  ingestion  of  food. 

The  urine  may  contain  casts,  and,  if  so,  they  are  sparse, 
and  of  the  small  pale  hyaline  variety,  possibly  an  occasional 
granular  cast  being  observed. 

Lastly,  the  urine  in  these  cases  usually  throws  down 
envelope-shaped  crystals  of  calcium  oxalate.  Free  uric 
acid  crystals  are  scarcely  less  common,  as  the  urine  is 
loaded  with  urates  in  the  early  stage. 
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Circulatory  System. — Among-  the  most  valuable,  and 
certainly  the  most  constant  of  the  early  symptoms  of 
cirrhosis  of  the  kidney  are  those  which  are  referable  to 
the  vascular  system  ;  for  on  the  blood  seem  to  fall  the 
earliest  consequences  of  defective  renal  function.  In 
searching-  then  for  the  early  indications  of  this  disease, 
the  circulatory  apparatus  should  receive  close  scrutiny,  as 
evidences  of  the  disease  are  always  present  there,  even 
in  the  inceptive  stages. 

The  pulse  is  characteristic ;  it  will  be  found  hard  and 
resistant,  "  rolling  under  the  finger  like  a  cord."  It  is 
prominent,  and  easily  found  on  passing  the  fingers  across 
the  wrist ;  on  compressing  the  artery  firmly  it  will  be 
found  more  difficult  to  obliterate  the  pulsations  than 
normal,  in  consequence  of  the  increased  vascular  pres- 
sure. These  characters  of  the  pulse  are  always  present, 
though  in  varying  degrees,  and  although  we  cannot  accu- 
rately estimate  the  characters  of  high  pressure  by  the 
finger,  we  can  do  so  by  means  of  the  sphygmograph. 
Since  then  this  instrument  affords  such  valuable  informa- 
tion in  theg.e  cases,  I  will  briefly  describe  the  characters  of 
sphygmograms  which  indicate  high  arterial  pressure.  To 
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the  late  Dr.  Mahomed,  of  Guy's  Hospital,  we  are  indebted 
for  many  valuable  suggestions  on  this  point.  His  method 
of  gauging  high  arterial  pressure  is  as  follows  :  A  Une 
must  be  drawn  from  the  apex  of  the  upstroke  of  the 
tracing  (i.  Fig.  8)  to  the  bottom  of  the  notch  (2)  preceding 
the  dicrotic  wave.    If  any  part  of  the  tracing  rise  above 


SYMPTOMS. 


155 


this  line  (i,  2),  then  the  pulse  is  one  of  high  pressure. 
The  height  of  the  notch  (2)  may  also  be  taken  as  an  indi- 
cation of  the  pressure  ;  the  higher  it  is  from  the  respiratory 
line  A  A,  the  higher  is  the  pressure. 

On  comparison  of  normal  tracings  (Figs.  9  and  10)  with 
those  of  cirrhosis  of  the  kidney  (Figs.  1 1,  1 2,  and  1 3),  the 


Fig.  9. 


Figs.  9  and  lo.  Sphygniograms  of  normal  pulse. 


Fig.  II. 


Figs.  II,  12,  and  13.  Sphygmogiams  taken  from  cases  of 
cirrhosis  of  kidney. 
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differences  will  at  once  appear  as  striking.  Now  the 
characters  of  high  tension  in  the  pulse  just  described  and 
illustrated,  as  shown  by  the  sphygmograph,  I  have  never 
found  to  be  absent  in  the  early  stages  of  cirrhosis  of  the 
kidney.  It  is  true  we  may  meet  with  high  arterial  tension 
in  a  few  other  conditions,  as  in  atheromatous  states  of  the 
vessels,  and  in  nervous  states  which  cause  vaso-constriction 
of  the  small  vessels  (arterioles),  as  in  hysteria,  etc.;  also, 
as  I  have  recently  shown  {jfournal  of  A7nerican  Medical 
Association,  September  12,  1885),  high  tension  usually 
accompanies  diabetes  insipidus  and  mellitus ;  but  it  is 
usually  easy  to  exclude  most,  if  not  all  of  these,  and 
therefore  this  symptom  may  be  justly  looked  upon  as  one 
of  great  value. 

The  Heart. — More  or  less  hypertrophy  of  the  left  ven- 
tricle of  the  heart  is  usually  present  in  renal  cirrhosis. 
This  may  not  occur  till  the  disease  has  been  in  progress 
some  time,  and  hence  it  is  not  intended  to  include  this 
among  the  earliest  indications  of  the  disease,  although  it 
may  be  so.  As  the  causes  which  bring  about  hyper- 
trophy of  the  heart  are  in  operation  from  the  begin- 
ning, we  shall  be  able  to  find  evidences  of  its  increased 
power  by  other  means  than  the  sphygmograph.  Thus  the 
heart  sounds  are  usually  abnormally  loud ;  the  second 
or  diastolic  sound  is  especially  accentuated,  as  heard  to 
the  right  of  the  sternum  in  the  interspace  between  the 
second  and  third  costo-sternal  cartilages. 

Epistaxis. — This  is  another  evidence  of  the  increased 
power  of  the  heart's  action  that  often  occurs  quite  early 
in  the  disease.  It  is  characterized  by  great  obstinacy, 
sometimes  persisting  for  several  days.  In  my  experi- 
ence, it  is  an  exceedingly  frequent  symptom.  I  have 
known  it  to  be  present  in  several  cases  two  and  even  three 
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years  before'  pronounced  symptoms  of  the  disease  could 
be  made  out.  We  may  inquire  for  this  symptom  espe- 
cially in  those  cases  in  which  a  tendency  to  plethora 
exists  ;  in  the  opposite  condition  of  the  system  this  symp- 
tom is  usually  absent. 

Such,  in  the  main,  are  the  symptoms  to  be  sought  for 
in  the  early  stage  of  the  disease.  We  shall  seldom 
find  them  all  present,  but  usually  a  sufficient  number 
may  be  made  out  to  arrive  at  a  correct  conclusion. 
While  the  urine  should  receive  the  closest  attention, 
too  much  reliance  must  not  be  placed  upon  the  absence 
of  albumin  therefrom ;  for  it  should  be  borne  in  mind 
that  cirrhosis  of  the  kidney  has  its  non- albuminuric  stages, 
even  when  the  disease  is  well  developed,  but  these  are 
especially  likely  to  be  present  in  the  early  course  of  the 
disease.  I  hold,  indeed,  that  cirrhosis  of  the  kidney 
may  be  recognized  without  taking  into  consideration  the 
presence  or  absence  of  albumin ;  although  it  may  not 
always  be  possible  to  do  so,  owing  to  variability  of  the 
symptoms.  But  if  we  have,  for  instance,  evidences  present 
of  high  arterial  pressure  (excluding  other  causes)  ;  an 
increased  quantity  of  pale  urine,  of  continued  low  specific 
gravity ;  the  patient  rising  at  night  to  urinate  (as  a  recent 
habit)  ;  occipital  headaches  ;  dyspepsia  of  a  flatulent  char- 
acter and  recent  origin,  without  obvious  cause  or  previous 
attacks  ;  and  hypertrophy  of  the  left  heart,  in  a  person  of 
middle  age,  there  can  no  longer  be  doubt  that  we  have  to 
do  with  a  case  of  renal  cirrhosis. 

Mature  Symptoms. — When  the  disease  becomes  fully 
developed,  most  of  the  symptoms  already  described  be- 
come more  marked ;  and,  moreover,  several  additional 
ones  sooner  or  later  arise.  It  will  be  convenient  to  deal 
with  these  systematically. 
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T/ie  Digestive  System. — The  dyspepsia  spoken  of  in  the 
early  stages  now  becomes  aggravated,  and  is  of  a 
notably  flatulent  character ;  nausea  and  vomiting  may 
also  be  superadded,  and  are  most  common  in  the  morn- 
ing on  rising-.  Diarrhoea  is  sometimes  associated  with 
the  above  symptoms.  These  gastro-intestinal  disturb- 
ances are  not  constant ;  they  may  occur  and  continue 
for  a  few  days  or  weeks,  and  then  pass  off,  or  in  some 
cases  they  do  not  appear  till  very  late  in  the  disease ; 
exceptionally  they  are  altogether  absent.  In  the  very 
late  stages  of  the  disease,  another  form  of  diarrhoea  is 
present  which  will  be  considered  at  the  proper  time. 

The  Urinary  System. — The  urine  now  becomes  noticeably 
increased;  it  is  considerably  above  the  normal  in  daily 
quantity;  its  specific  gravity  sinks  still  lower — i.oio  to 
1. 014.  The  urea  and  phosphates  suffer  the  greatest 
reduction.  The  absolute  reduction  in  the  quantity  of  urea 
is  characteristic  throughout  the  course  of  the  disease, 
though  this  varies  at  different  periods  considerably,  be- 
coming more  pronounced  with  the  advance  of  the  disease. 
The  reduction  is  often  marked  just  before  the  outbreak 
of  acute  ureemic  symptoms.  Under  such  circumstances 
the  quantity  of  urine,  also,  becomes  reduced ;  it  may  fall 
considerably  below  normal,  thus  causing  a  rise  in  the  spe- 
cific gravity,  though  the  latter  seldom  if  ever  reaches  the 
normal  standard.  The  color  of  the  urine  becomes  lighter — 
as  pale  as  water,  and  its  characteristic  odor  is  faint  or 
imperceptible.  The  urine  is  clear  and  usually  deposits  but 
litde  sediment.  The  quantity  of  albumin  when  present 
varies  from  0.2  to  0.5  per  cent. ;  it  may  be  temporarily  absent 
as  in  the  early  stage,  but  as  a  rule  it  will  be  found  if 
sought  for  over  a  sufficient  length  of  time.  The  sedi- 
ment contains  scattered  casts.  In  addition  to  hyaline 
casts,  granular  ones  are  usually  now  to  be  found,  as  well 
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as  those  containing-  a  few  isolated  fat  globules  ;  but  both 
of  these  are  much  less  frequently  met  with  than  the  small 
hyaline  casts.  The  sediment  also  contains  more  or  less 
leucocytes  and  epithelium  in  various  states  of  maceration. 
Lasdy,  oxalate  of  lime  and  uric  acid  crystals  in  varying 
numbers  are  usually  to  be  seen,  as  in  the  earlier  stages  of 
the  disease. 

The  Respiratory  System. — Dyspnoea  is  perhaps  the  most 
common  symptom  of  the  disease  referable  to  the  respi- 
ratory system.  This  may  occur  under  three  forms,  the 
most  common  of  which  at  this  stage  of  the  disease  is  that 
resembling  asthmatic  attacks  in  many  respects.  Thus,  it 
is  likely  to  appear  suddenly,  most  often  at  night,  and  the 
attack  may  continue  for  several  hours,  during  which  the 
patient  experiences  great  distress  in  breathing ;  the  respi- 
rations are  accompanied  by  sibilant  rales,  and,  finally,  the 
attack  may  terminate  with  more  or  less  watery  expecto- 
ration, just  as  in  typical  asthma.  It  is  probable  that  this 
is  a  nervous  manifestation  of  uraemic  origin.  The  second 
form  of  dyspnoea  ushers  in  oedema  of  the  lungs,  and  this 
is  a  very  fatal  complication  of  the  disease.  In  this  form 
there  is  no  interval,  or  remission;  once  the  embarrass- 
ment to  respiration  sets  in,  it  gradually  increases,  the 
respirations  become  quickened — forty  to  sixty  in  the 
minute — and,  in  short,  all  the  evidences  of  oedema  pulmonis 
become  developed.  While  this  can  scarcely  be  consid- 
ered among  the  early  symptoms  of  the  disease,  yet  in 
not  a  few  cases  it  is  the  first  warning  the  patient  experi- 
ences. The  origin  of  this  symptom  being  uraemic,  it 
will  be  readily  understood  that  it  may  arise  at  almost  any 
period  in  the  progress  of  the  disease.  The  third  form 
of  dyspnoea  met  with  is  the  result  of  dilated  and  weak- 
ened condidons  of  the  heart;  and  hence  it  only  arises  in 
very  advanced  stages.    The  characteristic  of  this  form  is, 
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that  it  is  chiefly  excited  by  exercise  ;  the  patient  experi- 
ences but  httle,  if  any,  distress  if  he  remain  quiescent.  In 
short,  it  strictly  conforms  to  the  symptoms  common  to 
dilated  and  fatty  heart,  upon  which,  in  truth,  it  depends. 

Other  disorders  of  the  respiratory  system  occur  in 
cirrhosis  of  the  kidney — in-  fact,  the  whole  respiratory 
tract  is  very  prone  to  irritation  of  an  inflammatory 
tendency  in  the  course  of  •  this  disease.  Bronchial, 
pharyngeal,  and  naso-pharyngeal  catarrh  are  frequent 
accompaniments  of  cirrhotic  kidneys ;  and  we  sometimes 
meet  with  these  early  in  the  disease.  Cheyne-Stokes 
respiration  is  common,  more  especially  in  chronic  ursemic 
conditions. 

Lastly,  cedema  of  the  lungs  and  pneumonia  are  frequent 
and  often  fatal  complications.  This  is  because  they  are 
excited  by  the  irritating  qualities  of  the  blood,  which  is 
loaded  with  elements  of  tissue  waste,  and  retained  renal 
excreta;  and,  moreover,  once  inflammatory  changes  are 
set  up,  they  are  fanned  by  increased  tension  in  the  arterial 
circulation. 

The  Vascular  System. — We  have  already  spoken  of 
the  characters  of  the  pulse  in  this  disease,  and  of  the 
increased  arterial  pressure  that  so  constantly  prevails,  so 
that  nothing  remains  to  be  added  concerning  that  symp- 
tom here.  A  most  remarkable  chain  of  cardiac  compli- 
cations arises  in  the  great  majority  of  these  cases,  which 
merits  special  consideration.  The  first  step  in  these 
changes  consists  of  hypertrophy  of  the  left  ventricle  of 
the  heart,  already  referred  to.  This  becomes  more 
marked  as  the  disease  advances.  The  area  of  cardiac 
dulness  becomes  more  and  more  increased;  the  apex  beat 
becomes  displaced,  and  appears  in  the  region  of  the 
seventh,  eighth,  or  ninth  left  rib,  beneath  the  mammary 
gland.    The  impulse  of  the  left  ventricle  becomes  more 
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and  more  powerful,  the  chest  walls  visibly  heaving  with 
each  contraction.  The  sounds  of  the  heart,  especially  the 
second,  become  louder  than  normal ;  and  they  may  be  re- 
duplicated. As  the  disease  becomes  far  advanced,  how- 
ever, these  conditions  gradually  undergo  change,  and  at 
leno-th  a  stag^e  is  reached  when  the  heart  is  unable 
to  meet  the  increasing  demands  made  upon  it,  and  dila- 
tation of  its  hypertrophied  ventricle  commences.  As  the 
latter  advances,  the  pulse  loses  its  fulness,  and  the  tension 
in  the  arteries  is  lessened.  The  urine  now  diminishes  in 
quantity,  and  other  symptoms  set  in,  which  will  be  de- 
scribed later.  The  last  step  in  these  cardiac  changes  is  a 
degenerative  one :  if  the  patient  survive  long  enough, 
fatty  changes  in  the  muscular  walls  of  the  heart  become 
established.  Carditis — a  rapidly  fatal  complication — is 
one  of  the  secondary  inflammations  common  in  the 
course  of  the  disease. 

It  will  be  readily  understood  that  changes  of  such  a 
marked  character,  occurring  in  the  central  organ  of  the 
circulation,  must  result  in  disturbances  of  the  vascular 
system  elsewhere.  Some  of  these  have  already  been 
mentioned,  as  increased  arterial  tension,  epistaxis,  etc. 
It  remains  to  speak  of  others,  some  of  which  are  far 
more  serious ;  the  most  prominent  is  apoplexy.  Dur- 
ing the  stage  of  hypertrophy  of  the  heart,  before  dila- 
tation sets  in,  it  is  not  at  all  uncommon  for  these  patients 
to  be  stricken  down  suddenly  with  cerebral  apoplexy. 
As  was  seen  in  the  consideration  of  the  pathology  of 
this  disease,  the  small  arteries  undergo  atheromatous 
and  degenerative  changes,  which  greatly  weaken  their 
walls ;  and  the  increased  power  of  the  heart  renders  them 
very  liable  to  rupture,  and  consequently  hemorrhages  are 
a  common  feature  of  the  disease.  The  cerebral  vessels 
not  only  possess  more  delicate  tunics,  but  receive  less 
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support  from  surrounding  tissues  than  most  others;  and 
consequently  they  are  the  most  hkely  to  give  way  in 
these  cases.  The  vast  majority  of  cases  of  cerebral 
apoplexy  owe  their  origin  to  cirrhosis  of  the  kidneys. 
For  the  same  reasons,  hemorrhages  into  the  retina  are 
frequent,  resulting  in  more  or  less  complete  amaurosis. 
These  will  be  considered  when  the  retinal  changes  are 
dealt  with  in  detail.  Less  frequently,  hemorrhages  occur 
in  the  stomach  or  other  viscera. 

As  signs  of  the  disease  referable  to  the  vascular  system, 
may  be  mentioned  great  tortuosity  of  the  superficial  arte- 
ries, especially  the  temporal.  I  have  likewise  frequently 
noted  in  these  cases  small  circumscribed  aneurisms  in 
such  vessels. 

Whether  the  hypertrophy  of  the  heart  in  this  disease, 
is  due  to  the  resistance  in  the  capillaries  or  tissues,  caused 
by  the  irritating  qualities  of  impure  blood;  or  whether' 
the  cause  operates  directly  upon  the  heart  itself,  exciting 
it  to  increased  power  and  development,  are  questions 
which  are  still  undecided ;  and  consequently  their  discus- 
sion, however  interesting,  does  not  concern  us  in  a  prac- 
tical treatise  such  as  this  is  intended  to  be.  It  may  be 
said,  however,  that  the  evidence  favors  the  view  that  the 
renal  defect  is  the  primary  element  in  the  cause,  to  which 
all  others  are  secondary. 

The  Muscular  System. — The  consequences  of  renal  cir- 
rhosis do  not  always  fall  upon  the  muscular  system  to  an 
appreciable  extent  till  the  disease  has  been  in  progress  a 
considerable  time.  In  exceptional  cases  there  may  be 
quite  a  noticeable  diminution  of  muscular,  power  in  the 
early  stage  of  the  disease.  This  is  more  likely  to  be  the 
case  with  elderly  people,  or  those  whose  general  condition 
was  previously  impaired.  As  the  disease  becomes  devel- 
oped, the  muscular  system  presents  evidence  of  impair- 
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ment.  While  most  patients  maintain  their  strength  ap- 
parently little  impaired  until  quite  late,  in  a  few  cases 
debility  gradually  creeps  over  them,  and  they  become  more 
and  more  conscious  that  they  are  invalids.  Finally,  the 
muscular  system  suffers  from  imperfect  metabolism  ;  its 
nutrition  becomes  impaired  from  alterations  in  the  blood 
which  weaken  its  nourishing  qualities  ;  and.  the  patient 
may  lose  in  weight,  though  emaciation  is  rarely  extreme. 

The  Cutmieous  System. — In  this,  as  in  most  other  renal 
diseases,  the  skin  feels  dry  and  harsh  to  the  touch.  It 
does  not,  as  in  acute  forms  of  nephritis,  become  blanched 
and  aneemic  ;  though  sooner  or  later  it  loses  its  healthy 
color  and  assumes  a  dirty  pallor ;  added  to  this,  in  the 
late  stages  of  the  disease,  is  a  yellowish,  sub-jaundiced  hue, 
the  result  of  impaired  hepatic  function — more  or  less 
cirrhosis  of  the  liver  being  present.  Skin  eruptions  are 
not  uncommon,  more  especially  in  the  form  of  acne  rosacea. 
Itching  of  the  skin  may  be  present,  sometimes  of  a  most 
inveterate  character ;  and  with  this  is  often  associated  an 
erythematous  rash. 

The  Nervous  System. — Probably  the  most  numerous 
class  of  symptoms  resulting  from  this  disease  is  that 
which  becomes  manifested  through  the  nervous  system. 
Some  of  these  nervous  phenomena  are  of  trivial  impor- 
tance, while  others  are  fraught  with  consequences  of  the 
utmost  gravity.  Nearly  all  of  them  are  expressions  of 
some  form  of  uraemia,.  Among  the  less  serious  manifes- 
tations may  be  mentioned ;  disorders  of  hearing  in  some 
cases  amounting  to  temporary  deafness  ;  insomnia,  marked 
in  some  cases,  and  often  appearing  among  the  early  symp- 
toms;  mental  depression,  and  hypochondria;  neuralgic 
pains,  which,  in  addition  to  those  so  common  in  the  head, 
occur  in  various  locations,  but  especially  in  the  lower  ex- 
tremities; numbness  and  temporarily  impaired  sensibility 
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in  certain  nerves,  sometimes  quite  extensive,  and  of  the 
hemiplegia  order.  But  the  most  serious  nervous  derange- 
ments are  coma  and  convulsions,  which  are  met  with  more 
or  less  frequently  throughout  the  whole  course  of  the  dis- 
ease ;  indeed,  they  are  among  the  most  commonly  fatal 
terminations  thereof.  A  detailed  description  of  these  con- 
vulsive and  comatose  disturbances  is  given  in  the  chapter 
on  uraemia  in  the  early  part  of  this  work. 

Disorders  of  vision  are  exceedingly  common  in  renal 
cirrhosis.  They  may  be  but  slight,  or  they  may  amount 
to  complete  blindness  ;  they  may  appear  suddenly  within 
a  few  hours,  or  they  may  come  on  gradually,  their  de- 
velopment extending  over  weeks  or  months ;  they  may  be 
quite  transitory,  passing  off  in  the  course  of  a  few  hours 
or  days,  or  they  may  be  of  a  permanent  and  incurable 
nature.  The  slighter  forms  of  these  disturbances  are  such 
as  to  attract  but  little  attention:  consisting  of  apparent 
specks  floating  before  the  eyes,  or  the  appearance  of 
minute  bright  sparks  disappearing  so  rapidly  that  the 
vision  fails  to  fix  distinctly  their  impressions. 

Urcemic  Amaurosis. — The  more  pronounced  impairment 
of  vision  occurs  under  two  forms:  ursemic  amaurosis  and 
"albuminuric  retinitis."  Ura^mic  amaurosis,  as  its  name 
implies,  is  of  uratmic  origin;  it  is  of  sudden  onset, 
and  consists  in  complete  loss  of  vision,  although  the  re- 
action of  the  pupils  is  preserved.  This  disturbance 
quickly  disappears  with  improvement  of  the  accompany- 
ing ursemic  phenomena ;  sometimes  in  a  few  hours  or 
days,  and  no  ophthalmoscopic  changes  are  discoverable 
in  the  retina,  save  those  which  may  have  previously  ex- 
isted. 

^^Albuminuric  Rednitisr— From  the  frequency  of  occur- 
rence, as  well  as  the  marked  degree  of  visual  impairment, 
this  form  merits  more  minute  consideration. 
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Eales's  statistics  [Birmingham  Medical  Review,  January, 
1880)  of  one  hundred  cases  of  chronic  renal  disease,  show 
that  retinal  changes  occurred  in  28,  or  i  in  3  of  the  cases. 
It  not  infrequently  happens  that  the  impairment  of  vision 
first  leads  the  patient  to  seek  medical  advice,  so  early  may 
this  disorder  arise.  The  character  of  the  symptoms  varies 
widely  in  different  cases,  owing  to  the  differences  in  the 
nature  of  the  retinal  changes  present.  Sometimes  the 
impairment  of  vision  develops  gradually,  and  may  not 
become  marked  for  several  months ;  while  in  other  cases 
complete  loss  of  sight  takes  place  suddenly.  All  of 
these  changes  are  susceptible  of  improvement  up  to 
a  certain  point ;  but  complete  restoration  of  vision  is 
seldom  attained.  The  visual  function,  therefore,  exhibits  a 
varying  range  of  impairment :  in  some  cases  near  vision 
remains  comparatively  good,  the  patient  being  able  to  read, 
or  even  write  well ;  while  objects  at  a  distance  appear 
indistinct,  blurred,  or  distorted. 

In  other  cases  near  objects  appear  indistinct,  or  the 
vision  easily  tires,  and  fails  to  fix  the  object  viewed  long 
enough  fully  to  comprehend  it.  Thus,  in  attempting  to 
write,  as  one  of  my  patients  expressed  himself,  "  the  last 
letters  of  the  word  become  blurred,  and  I  find,  on  finishing, 
that  they  are  scrawled  out  irregularly  over  the  paper." 
When  these  disorders  of  vision  become  established — from 
retinal  changes — they  are  aggravated  on  the  approach  of 
acute  uraemia;  and  so  repeatedly  will  this  be  found  the 
order  of  events,  that  I  am  now  in  the  habit  of  carefully 
comparing  the  capacity  of  vision  for  evidences  of  approach- 
ing uraemia. 

The  ophthalmoscopic  changes  in  the  retina  are  lucidly 
described  by  Dr.  Gowers  in  his  Medical  Ophthalmoscopy 
(second  edition,  London,  1882),  with  whose  kind  permission 
the  following  brief  synopsis  is  appended. 
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The  retinal  disease  presents  certain  elements  which  are 
variously  combined  in  different  cases.  These  are:  (i)  dif- 
fuse slight  opacity  and  swelling  of  the  retina,  due  to  oedema 
of  its  substance;  (2)  white  spots  and  patches  of  various 
size  and  distribution  clue,  for  the  most  part,  to  degenera- 
tive processes ;  (3)  hemorrhages  ;  (4)  inflammation  of  the 
intra-ocular  end  of  the  optic  nerve  ;  (5)  the  subsidence  of 
inflammatory  changes  may  be  attended  with  signs  of 
atrophy  of  the  retina  and  nerve. 

In  most  cases  one  or  the  other  of  these  changes  pre- 
dominates, especially  in  the  early  stages  of  the  affection, 
and,  according  to  the  element  most  conspicuous,  four  types 
of  disease  may  be  distinguished.  These  are — the  degene- 
rative, the  hemorrhagic,  the  inflammatory,  and  the  neu- 
ritic — according  as  white  spots  of  degeneration,  extrava- 
sations of  blood,  parenchymatous  retinal  inflammation,  or 
inflammation  limited  to  the  optic  nerve,  predominate. 

The  degenei^ative  form  is  the  most  common.  It  com- 
mences usually  without  signs  of  inflammation,  by  the 
appearance  of  small  white  spots  on  the  substance  of  the 
retina,  sometimes  near  the  optic  nerve  entrance,  sometimes 
at  a  distance.  They  are  commonly  at  first  soft-edged  and 
rounded,  and  as  they  enlarge  become  irregular.  Generally, 
small  white  spots,  often  punctiform  or  elongated,  are  seen 
around  the  macula  lutea,  arranged  in  a  radiating  manner, 
although  frequently  not  forming  a  complete  circle.  Often 
a  less  intense  and  diffuse  opacity  is  visible  in  tracts  here 
and  there.  Hemorrhages,  constant  in  all  varieties,  are 
slightest  in  the  chronic  degenerative  forms.  They  often 
are  adjacent  to  the  white  spots  due  to  changes  in  the  nerve 
fibres,  and,  lying  for  the  most  part  in  the  nerve  fibre  layer, 
they  have  a  more  or  less  striated  arrangement,  determined 
by  the  nerve  fibres,  the  direction  of  which  the  striae  follow. 
Sometimes  linear  hemorrhages  are  seen.   When  large,  the 
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extravasations  are  flame-shaped.  The  retinal  changes  in 
this  form  may  be  considerable  without  any  alteration  in 
the  optic  disk;  often,  however,  its  edges  are  blurred, 
the  physiological  cup  indistinct,  and  the  tint  abnormal — 
reddish-gray. 

In  the  hemorrhagic  form  the  conspicuous  change  is  the 
occurrence  of  a  large  number  of  hemorrhages,  with  but 
htde  degenerative  change  and  but  slight  signs  of  inflam- 
mation of  disk  or  redna.  Commonly,  after  a  time,  there  is 
more  or  less  degeneradon  adjacent  to  the  hemorrhages, 
and  traces  of  the  halo  of  spots  around  the  macula  are 
rarely  absent.  The  hemorrhages,  for  the  most  part,  re- 
semble those  just  described,  differing  only  in  number  and 
size. 

In  the  inflammatory  form  there  is  a  general  parenchyma- 
tous swelling  of  the  redna  with  complete  obscuradon  of 
the  disk.  The  vessels  are  concealed,  the  arteries  espe- 
cially. The  veins  are  distended,  and  sometimes  have  an 
extremely  irregular  and  tortuous  course  over  the  fundus  ; 
the  arteries  are  narrow.  Hemorrhages  occur  in  consider- 
able number,  and  are  often  large  and  striated.  White 
spots  are  commonly  numerous,  and  more  or  less  uniform 
in  character,  especially  in  acute  cases,  when  they  are  large, 
rounded,  and  soft-edged. 

In  the  neuritic  form  the  inflammation  of  the  optic  nerve 
predomjnates  over  the  other  retinal  changes  to  such  an 
extent  that  it  may  appear  to  be  the  sole  alteration,  and 
may  present  nearly  the  aspect  which  is  common  in  intra- 
cranial disease.  The  edges  of  the  disk  are  veiled  under  a 
grayish-red  swelling  of  moderate  prominence,  which  may 
extend  a  little  distance  beyond  the  normal  edges  of  the 
disk.  The  prominence  may  be  slight,  or  such  that  the 
veins  form  conspicuous  curves  over  the  sides.  The  arte- 
ries are  usually  narrow,  and  often  concealed  in  the  swell- 
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ing ;  or  even  the  veins  may  be  concealed.  A  careful 
examination  will  show,  in  almost  all ,  cases,  signs  of  slight 
retinal  degeneration,  sometimes  so  slight  as  to  require 
close  attention,  and  careful  focussing  -by  the  direct  method 
to  detect  them.  It  is  remarkable  that  there  is  little  ten- 
dency for  hemorrhages  to  occur  in  the  swollen  papilla  in 
this  form.  Before  quitting  this  subject  I  desire  to  draw 
especial  attention  to  the  appearance  of  the  retinal  vessels 
frequently  present  in  renal  cirrhosis,  as  first  pointed  out  by 
Dr.  Gowers.  In  such  cases  the  veins  are  not  larger  than 
normal,  but  the  arteries  are  not  more  than  one-half  or  even 
one-thii^d  the  diameter  of  the  veins,  instead  of  being  two- 
thirds,  or  three-quarters  the  diameter.  "  The  comparison 
is  to  be  made  between  arteries  and  veins  which  run  side 
by  side,  and  correspond  in  distribution."  This  condition 
of  the  retinal  vessels,  observed  in  cirrhosis  of  the  kidney, 
often  occurs  very  early  in  the  disease,  and  in  some  cases 
independently  of  any  other  retinal  change  ;  hence  it  is 
important  as  an  early  diagnostic  symptom. 

Late  Symptoms.  —  It  remains  to  notice  certain  symp- 
toms characteristic  of  the  advanced  stages  of  the  disease. 
The  complications  likely  to  arise  during  the  progress  of 
the  disease  are  so  numerous  that  the  majority  of  patients 
succumb  to  some  of  them  before  this  stage  is  reached; 
indeed,  the  physician  may  congratulate  himself  if  his  skill 
has  enabled  him  thus  far  to  prolong  the  patient's  life. 

Dilatation  and  degeneration  of  the  cardiac  struc- 
ture have  now  set  in,  and  the  abnormal  force  of  the 
heart's  action  has  passed  away.  The  pulse  has  lost  its 
tension,  and  become  weak,  small,  rapid,  and  perhaps 
irregular  and  fluttering.  In  consequence  of  the  reduced 
arterial  pressure,  the  tension  in  the  renal  vessels  falls,  and 
the  urine  becomes  diminished  in  quantity.  The  solids 
also  of  the  urine  remain  diminished,  and  the  specific 
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gravity  continues  below  normal ;  though  as  the  quantity 
of  the  urine  suffers  marked  reduction  the  specific  gravity 
may  mark  some  increase,  rarely,  however,  reaching  the 
normal  standard.  The  consequences  are  that  uraemic 
symptoms  almost  constantly  threaten  the  life  of  the  patient. 

As  a  result  of  the  failure  of  the  circulation,  dropsy  sets 
in ;  beginning  usually  in  the  feet  and  extending  upward, 
it  may  involve  the  abdominal  cavity ;  though  if  there  be 
cardiac  improvement  its  progress  may  be  arrested. 

Still  another  consequence  of  the  impairment  of  the 
circulation  is  the  development  of  cirrhosis  of  the  liver, 
evidenced  by  a  sub-jaundiced  hue  of  the  skin.  This,  in 
turn,  obstructing  the  portal  circulation,  often  causes  hemor- 
rhoids. Obstinate  diarrhoea  may  harass  the  patient,  accom- 
panied by  ulceration  of  the  intestinal  mucous  membrane  ; 
but  more  often  an  oedematous  condition  is  present,  and  the 
stools  are  watery  and  often  streaked  with  blood.  A  singular 
circumstance  in  connection  with  the  diarrhoea  in  cases  of 
late  cirrhosis  of  the  kidney  is  that  the  stools  are  passed 
most  often  at  night — as  is  also  the  greater  part  of  the 
urine.  I  have,  indeed,  known  a  patient  to  pass  a  whole 
day  without  any,  or  at  most  one  or  two  movements  of 
the  bowels ;  while  at  night  from  six  to  ten  watery  stools 
would  be  passed ;  and  this  order  of  events  continue  for 
several  months. 

In  this  stage  also  the  degenerative  changes  in  the  retina 
are  most  common,  resulting  in  gradual  impairment  of 
vision. 

Uraemic  symptoms,  in  the  form  of  headache,  pains  in 
the  limbs,  or  temporary  numbness  in  certain  nerves,  are 
almost  constantly  present.  The  patient  is  unable  to  in- 
dulge in  exercise  to  any  extent  without  becoming  "  out  of 
breath."  There  is  loss  of  flesh — more  apparent  if  dropsy 
be  absent,  or  temporarily  relieved  by  treatment. 
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At  last  a  period  in  the  history  of  the  disease  arrives 
when  the  contraction  of  the  kidneys  becomes  so  extreme 
that  sufficient  renal  structure  no  longer  remains  unim- 
paired to  maintain  the  urinary  function ;  the  urine  falls 
much  below  the  normal  in  quantity ;  diuretics  fail  to 
relieve  the  oliguresis,  and  coma  or  convulsions  set  in,  most 
often  the  former  ;  or,  some  of  the  secondary  inflammations 
within  the  chest  are  kindled,  which  quickly  result  in  death. 

Course  and  Duration. — Cirrhosis  of  the  kidney  is 
essentially  a  chronic  disease  from  its  beginning.  Indeed, 
it  steals  on  so  slowly,  that  it  has  been  asserted  that  in 
some  cases  half  a  lifetime  is  occupied  in  leading  up  to 
its  full  development.  While  this  statement  is  probably  an 
exaggerated  one,  it  is  not  at  all  uncommon  for  the  disease 
to  last  from  three  to  five  years  before  it  is  recognized.  If 
the  disease  run  its  natural  course,  without  death  over- 
taking the  patient  as  the  result  of  some  of  its  many 
complications,  it  may  not  prove  fatal  for  ten  or  fifteen 
years  ;  and  a  few  cases  are  on  record  in  which  it  extended 
twenty  years.  The  duration  of  the  disease  will  depend 
largely  upon  the  presence  and  nature  of  its  complications; 
but  scarcely  less  so  upon  its  management. 

In  the  early  course  of  the  disease  the  patient  is 
seldom  disqualified  for  his  usual  daily  pursuits,  and  the- 
general  health  may  not  seem  deteriorated,  either  to  the 
patient  himself,  or  to  his  friends.  This  condition  of 
matters  may  continue  for  months,  in  some  cases  for 
years,  without  any  positive  manifestations  of  the  disease. 
It  is  for  these  reasons  that  the  disease  frequently  escapes 
detection  in  its  early  course. 

Sooner  or  later,  however,  some  of  the  more  noticeable 
manifestations  of  the  disease  attract  the  patient's  atten- 
tion. He  rises  more  or  less  frequently  at  night  to  urinate; 
he  loses  his  appetite;  and  dyspeptic  symptoms,  perhaps 
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for  the  first  time  in  his  history,  arise  ;  or  it  may  be  that 
some  impairment  of  vision  caused  by  retinal  changes 
attracts  his  attention  and  leads  him  to  seek  medical 
advice,  usually  without  suspecting  its  cause. 

Up  to  the  period  of  the  development  of  hypertrophy 
of  the  left  heart,  the  symptoms  chiefly  consist  of  uraemic 
disturbances,  such  as  headache,  dyspepsia,  visual  dis- 
orders, etc. ;  and  these  are  the  more  likely  to  arise  at  this 
time,  since  the  absence  of  hypertrophy  of  the  heart  renders 
that  oro-an  unable  to  overcome  the  defect  in  the  renal 
function.  The  urine  is  less  uniformly  maintained  above 
normal,  and  is  also  liable  to  become  diminished  in  conse- 
quence of  some  accession  to  the  disease,  or  some  sys- 
temic "storm"  which  develops  the  latent  renal  defect.  In 
the  absence  of  these,  the  manifestations  of  the  disease  are 
so  slight,  that  it  is  often  difficult  to  convince  the  patient 
that  anything  serious  "is  the  matter  with  him."  The  urine 
may  contain  albumin  or  it  may  not,  as  albuminuria  is  an 
inconstant  symptom  in  the  early  history  of  this  disease. 
The  urine  may  be  above  normal  in  quantity,  and  lighter 
in  color,  though  not  to  so  marked  a  degree  as  during  the 
stage  of  cardiac  enlargement.  It  is  quite  common  during 
this  time  for  the  morbific  changes  in  the  glands  to  come 
to  a  temporary  halt  in  their  progress.  If  this  be  taken 
advantage  of  by  judicious  medication  and  proper  hygienic 
measures,  the  disease  may  remain  quiescent  for  months  or 
even  years. 

After  the  cardiac  enlargement  becomes  fully  estab- 
lished, as  a  rule,  the  disease  pursues  a  more  rapid  course; 
though  even  in  this  case,  life  may  often  be  greatly  pro- 
longed by  judicious  measures.  Danger  now  threatens 
the  patient  from  the  abnormal  intravascular  pressure  in 
the  arterial  system.  Hemorrhages  may  take  place  into 
the  retina,  brain,  or  other  organs.    The  patient  may  still 
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be  out  and  about  daily,  and  to  his  friends  he  may  seem 
Httle  changed.     A  sHght  exposure  may  result  in  the 
contraction  of  cold,  and  at  first  apparently  trivial  bronchial 
trouble  may  be  hurried  on  by  the  great  force  of  the 
arterial  circulation,  and  the  irritating  waste  products  in 
the  blood,  into  a  rapidly  fatal  pneumonia.     Or  it  may 
be  that  exposure,  or  some  imprudent  i;idulgence  in  wine, 
causes  an  acute  extension  of  the  disease  in  the  kidneys 
themselves,  which  so  cripples  their  functional  capacity 
that  acute  uraemia  is  precipitated  as  a  result,  and  this 
may  quickly  terminate  life.     It  may  be,  on  the  other 
hand,  that  the  disturbing  influences  just  spoken  of  add 
suddenly  irritating  qualities  to  the  blood,  and  secondary 
complications  are  kindled — carditis,  pleurisy,  oedema  of 
the  lungs,  peritonitis,  etc. ;  any  or  all  of  these  are  liable 
to  prove  quickly  fatal.     In  the  absence  of  secondary 
comphcations,  however,  the  muscular  structure  of  the 
heart  at  last  weakens    under    the  continued  stress  to 
which  it  has  been  subjected,  and  dilatation,  usually  with 
fatty  degeneration,  ensues.     The  patient  now  becomes 
invalided,  and  is  unable  to  go  about  without  effort  and 
fatigue.    The  urine  falls  below  normal  in  quantity,  and 
the  patient's  life  becomes  a  continuous  struggle  against 
uraemia  in  one  form  or  another.     Diarrhoea  of  an  ob- 
stinate character  often  sets  in,  still  further  reducing  the 
strength ;    the   pulse  grows  weak  and   fluttering ;  the 
respirations  are  quickened  on  slight  exertion  ;  and  at  last 
the  patient  succumbs  to  some  of  the  consequences  of 
extreme  atrophy  of  the  organs. 
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DIAGNOSIS. 

Constructive.  — This  is  especially  important  in  the 
early  stage  of  the  disease,  as  probably  the  majority  of 
these  cases  are  overlooked  until  the  disease  is  well 
established.  It  is  only  recognized  in  its  earliest  develop- 
ment throueh  the  utmost  watchfulness,  combined  with  a 
thorough  knowledge  of  all  its  accompanying  phenomena. 
I  would  lay  especial  stress  on  the  necessity  of  habitually 
endeavoring  to  trace  every  symptom  to  its  source  in 
cases  which  present  the  slightest  evidences  of  the  dis- 
ease. We  should  familiarize  ourselves  with  the  class  of 
people  in  whom  the  disease  is  most  likely  to  arise.  The 
age  of  the  patient,  if  over  forty,  should  first  be  noted. 
Next,  what  kind  of  life  has  he  led  ?  Vv/"hat  have  been  his 
habits  ?  Has  he  lived  freely,  habitually  overloading  his 
stomach  with  meat  and  nitrogenous  foods,  and  drinking 
much  spirits  ?  Has  he  suffered  from  gout ;  or  has  this 
disease  or  apoplexy  constituted  a  feature  of  his  family 
history  ?  If  such  points  are  carefully  considered,  together 
with  the  early  symptoms  already  described,  the  disease 
will  not  long  elude  discovery,  even  in  its  earliest  stages. 

Differential. — The  diseases  of  the  kidneys  most  likely 
to'be  confounded  with  cirrhosis  are,  chronic  nephritis  and 
lardaceous  disease. 

The  chief  distinguishing  points  between  cirrhosis  of  the 
kidney  and  chronic  nephritis  are  as  follows :  In  chronic 
nephritis,  the  presence,  or  a  recent  history  of  dropsy,  is 
usually  ascertainable;  the  urine  is  not  increased  in  quan- 
tity— it  may  be  diminished ;  albumin  is  usually  present 
in  considerable  quantities  ;  the  urinary  sediment  is  con- 
siderable ;  broad  hyaline,  granular,  and  fatty  casts  are 
numerous  ;  anaemia  is  always  marked  ;  hypertrophy  of  the 
heart  is  rare,  as  are  also  evidences  of  high  arterial  press- 
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lire.  Such  are  the  chief  characteristics  of  typical  chronic 
nephritis,  which  differ  essentially  from  those  of  renal 
cirrhosis. 

In  the  very  late  stages  of  chronic  'nephritis  contraction 
of  the  kidneys  may  occur,  accompanied  by  hypertrophy  of 
the  heart,  when  it  will  be  much  more  difficult  to  distin- 
guish between  the  two,  as  the  symptoms  in  both  will  then 
be  very  similar.  In  such  cases  we  must  rely  largely  on 
the  history,  which  differs  essentially.  Thus,  in  chronic 
nephritis  there  is  often  a  history  of  a  preceding  acute 
attack ;  dropsy  will  have  been  present  at  some  period 
in  its  course,  with  profuse  albuminuria;  the  hypertrophy 
of  the  heart  rarely  attains  such  prominence  in  chronic 
nephritis,  as  in  true  primary  cirrhosis  ;  the  urine  is  less 
markedly  increased  in  quantity  in  the  former  ;  and  lastly, 
anaemia  is  always  a  more  prominent  feature  in  chronic 
nephritis  than  in  renal  cirrhosis. 

The  points  of  distinction  between  lardaceous  disease 
and  renal  cirrhosis  are  chiefly  as  follows :  In  the  former 
dropsy  is  frequendy  present ;  the  urine  contains  a  rela- 
tively large  amount  of  albumin ;  the  casts  are  broad, 
hyaline,  waxy,  and  sometimes  react  with  iodine  character- 
istically;  hypertrophy  of  the  heart  is  rare,  as  is  also 
high  arterial  pressure  ;  obstinate  diarrhoea  is  present 
from  a  comparatively  early  stage  ;  uraimic  disorders  are 
rare;  marked  cachexia  is  present;  enlargement  of  the 
liver  and  spleen  is  usually  present;  and  lastly,  a  frequent 
history  of  syphilis,  phthisis,  or  some  chronic  suppurative 
process,  serve  to  form  a  combination  of  characteristics 
in  typical  cases  of  lardaceous  disease  which  is  essentially 
different  from  that  of  primary  cirrhosis  of  the  kidney. 
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DIFFERENTIAL  DIAGNOSIS. 


Chronic  Nephritis. 

Cirrhosis. 

Lardacbous  Disease. 

Age  .... 

f 

\ 

Occurs  mostly  before 
40. 

Occurs  mostly  after  40. 

Most  frequent  in  child- 
hood and  early  life. 

History     .  . 

Frequently  preceded 
by  an  acute  attack. 

Gout.  Lead.  Apoplexy. 
Generous  living. 

Syphilis.  Phthisis.  Scro- 
fula.   Chronic  suppu- 

Distinguishing 
symptoms  . 

Dropsy  general.  Fea- 
tures puffy  and  pal- 
lid. Anaemia  promi- 
nent. Hypertrophy 
of  heart  rare.  Urse- 
mic  disturbances 
rare,  save  very  late. 
Amaurosis  infre- 
quent. 

Dropsy  absent,  save  in 
last  stages.  General 
condition    well  pre- 
served. Hypertrophy 
of  left  heart  commonly 
present,  also  high  arte- 
rial pressure.  Amau- 
rosis common.  Urae- 
mia  frequent  in  all 
stages. 

Dropsy  common.  Diar- 
rhoea persistent.  Uras- 
mia  rare,  save  at  close. 
Cachexia  prominent. 
Enlargement   of  liver 
and  spleen  usual. 
Heart    rarely  hyper- 
trophied.  Amaurosis 
uncommon. 

The  urine  .  ■ 

. 

Not  increased  in 
quantity.  Albumin 
large  in  quantity. 
Epithelial,  fatly, 
and  granular  casts. 
Phosphates  slightly 
reduced.  Chlorides 
diminished  consid- 
erably. Urea  slight- 
ly diminished.  In- 
dican  not  increased. 

Considerably  increased 
in  quantity.  Albumin 
small     in  quantity. 
Small  hyaline  casts  ; 
occasionally  granular. 
Phosphates  greatly  re- 
duced.   Chlorides  re- 
duced variably. 
Urea  considerably  di- 
minished. Indican  in- 
creased. 

Increased  in  quantity. 
Albumin  large  in  quan- 
tity.     Broad  hyaline 
casts ;  may  react  with 
iodine.  Phosphates 
much  reduced.  Chlo- 
rides   greatly  dimin- 
ished.   Urea  not  much 
reduced  till  late.  In- 
dican  sometimes  in- 
creased. 

PROGNOSIS.  r 


The  prognosis  of  renal  cirrhosis  will  depend  largely 
upon  the  period  in  which  it  is  discovered,  so  far  as  the 
immediate  outlook  is  concerned.  Thus,  if  it  be  recognized 
in  its  early  stages  before  hypertrophy  of  the  heart  has  set 
in,  it  may  be  checked,  and  even  brought  to  a  standstill ; 
at  least  for  more  or  less  extended  periods  of  time.  It  is 
important  to  bear  in  mind  that  the  disease  has  its  periods 
of  dormancy  in  its  early  history,  and  if  these  are  taken 
advantage  of  and  the  patient  placed  under  judicious 
hygienic  surroundings,  carefully  guarding  him  against  all 
those  influences  which  are  prone  to  excite  acute  augmen- 
tations of  the  disease,  his  life  may  be  prolonged  for  years. 
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When,  however,  hypertrophy  of  the  heart  becomes 
estabHshed,  the  outlook  is  more  grave.  The  changes 
both  in  the  kidneys  and  in  the  circulatory  organs  are 
then  so  far  advanced  that,  as  a  rule,  treatment  fails  to 
arrest  them ;  and,  sooner  or  later,  the  disease  proves 
fatal.  As  unfavorable  indications,  we  may  note  ursemic 
symptoms,  especially  convulsions ;  weakening  of  the 
heart's  action,  with  irregular,  fluttering  pulse  ;  short  res- 
pirations, diarrhoea,  etc.  Yet  we  are  scarcely  ever 
justified  by  the  severity  of  symptoms  in  predicting  imme- 
diate dissolution  ;  and  certainly  never  in  abandoning  hope 
of  improvement  for  a  longer  or  shorter  time.  Indeed, 
there  are  few  other  diseases  capable  of  presenting  so 
formidable  and  grave  symptoms,  and  at  the  same  time 
being  susceptible  of  improvement  to  the  extent  that  the 
patient  may  get  up  and  go  about  for  months,  or  even  years. 
I  have  at  present  a  case  in  charge  that  well  illustrates  the 
above  facts.  Nearly  two  years  ago  he  was  taken  with  urse- 
mic  convulsions  ;  previous  to  which  he  had  been  gradually 


Fig.  14. 


losing  his  sight.  Following  the  convulsions  oedema  of 
the  lungs  set  in  ;  but  both  were  brought  under  control. 
The  heart  was  dilated,  and  the  pulse  so  very  irregular, 
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that  the  sphygmogram  taken  was  an  irregular  scrawl,  as 
seen  in  Fig.  14.  The  cardiac  muscle  was  strengthened  by 
a  more  liberal  diet  and  the  persistent  use  of  tonics,  includ- 
ing iron,  strychnine,  digitalis,  etc.,  until  the  sphygmograph 
indicated  comparative  regularity  of  the  heart,  as  shown  in 
Fig.  15.  The  patient  is  now  so  greatly  improved  that  he 
is  able  to  be  about,  and  rides  out  daily  in  fine  weather. 

TREATMENT. 

The  general  principles  to  be  followed  in  the  treatment 
of  cirrhosis  of  the  kidneys  consist :  («)  in  modifying 
those  conditions,  both  general  and  special,  which  seem 
to  give  rise  to,  or  which  tend  to  aggravate  the  disease  ; 
{b)  in  protecting  the  system  from  the  consequences  of 
defective  renal  function  ;  [c)  in  limiting  the  damage 
already  caused  by  the  disease,  both  in  the  kidneys  and  in 
the  organism ;  and  so  far  as  is  possible  in  restoring  the 
latter  to  its  normal  condition.  Under  the  first  head  may 
be  ranked  the  observance  of  the  various  hygienic  meas- 
ures detailed  in  the  chapter  on  albuminuria.  The  second 
consists  chiefly  in  the  employment  of  measures  calculated 
to  relieve  the  various  ursemic  manifestations,  as  well  as 
the  dangers  consequent  on  abnormally  high  tension  in 
the  arterial  system.  The  third  division  consists  largely 
in  the  employment  of  medicinal  agents  proper,  which 
are  directed  against  the  disease  itself. 

As  the  type  of  this  disease  differs  essentially  in  its 
various  stages,  the  treatment,  therefore,  will  vary  accord- 
ingly;  and,  with  the  view  to  render  the  latter  more  in- 
telligible, the  treatment  appropriate  to  each  stage  will  be 
considered  separately. 

Early  Stage. — The  special  hygienic  measures  to  be 
msisted  upon,  are:  to  limit  the  amount  of  nitrogenous 
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foods  to  be  indulged  in,  thus  putting  the  organs  func- 
tionally at  rest,  so  far  as  is  possible.  This  is  especially 
important  in  this  stage,  and  the  enforcement  of  the 
rule  should  be  rigid,  unless  the  general  condition  of  the 
patient  urgently  demands  supporting  measures,  which 
is  rarely  the  case.  The  clothing  should  be  such  as  to 
prevent  danger  of  chills  to  the  skin,  which  are  so  liable  to 
provoke  exacerbations  of  the  disease.  The  urine  should 
be  regularly  measured  by  the  patient  at  least  twice  a 
week,  and  if  it  should  fall  below  the  normal  quantity,  it 
must  be  brought  up  to  a  healthy  standard  ;  for  which 
purpose  diuretic  agents  should  be  employed,  such  as  five 
to  ten  drops  of  the  tincture  of  digitalis,  combined  with 
one  of  the  salts  of  potassium,  sodium,  or  lithium — say  the 
citrate  of  potassium,  in  doses  of  ten  to  twenty  grains, 
three  or  four  times  daily. 

It  will  be  found  that  the  vital  functions  will  proceed 
with  the  least  disturbance  if  the  urine  be  maintained 
rather  above  normal  in  quantity.  Diuresis  usually  takes 
place  as  a  result  of  the  disease  ;  yet  the  urine  may  fall  off 
temporarily  from  various  causes  ;  and  if  the  oliguria  con- 
tinue, we  are  likely  to  have  grave  disturbances,  which 
should  be  guarded  against  as  just  indicated. 

The  bowels  must  be  carefully  regulated,  and  if  the  pulse 
shows  evidences  of  marked  tension,  they  should  on  no 
account  be  permitted  to  become  constipated.  The  system- 
atic regulation  of  the  bowels  tends,  probably  more  than 
any  other  measure,  toward  postponing  the  development  of 
cardiac  enlargement. 

We  should  next  resort  to  the  use  of  those  agents,  the 
action  of  which  is  calculated  to  check  the  development  ot 
hyperplasia  of  the  connective  tissue  in  the  kidneys.  For 
this  purpose  the  most  popular  remedies  are  the  iodide  of 
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potassium,  mercury,  and  the  double  chloride  of  gold  and 
sodium. 

The  iodide  of  potassium  is  highly  spoken  of  by  both 
Bartels  and  Ralfe  in  these  cases  ;  and,  on  the  whole,  it  may 
be  looked  upon  as  a  promising  remedy,  if  given  in  the  early 
stages,  and  continued  over  extended  periods  of  time.  It 
is  best  administered  in  mediuni  doses — five  to  ten  grains, 
three  times  a  day,  well  diluted ;  and  if  digestion  be  weak, 
it  should  be  given  after  food.    Mercury  is  recommended 
usually  in  the  form  of  bichloride,  in  minute  doses  (one- 
thirtieth  of  a  grain),  either  in  form  of  pill  or  solution,  three 
times  daily,  after  food.    I  have  found  the  protoiodide  of 
mercury  a  much  more  effective  preparation,  given  in  one- 
sixth  of  a  grain  doses  after  meals,  in  the  form  of  pill. 
This  preparation  combines,  to  some  extent,  the  virtues  of 
iodine  with  those  of  mercury,  rendering  the  latter  more 
active ;  at  the  same  time  it  is  much  less  likely  to  induce 
ptyalism  than  the  bichloride — a  very  important  consid- 
eration in  these  cases,  as  the  condition  of  the  kidneys 
renders  these  patients  peculiarly  sensitive  to  the  action 
of  mercurials.    The  chloride  of  gold  and  sodium  was  first 
recommended  in  this  disease  by  Dr.  Bartholow  [^Materia 
Medica  and  Therapeutics)^  to  be  given  in  pill-form,  in 
doses  of  one-thirtieth  to  one-twentieth  of  a  grain,  three 
times  a  day.    Dr.  Tyson  gives  it  in  larger  doses,  one-six- 
teenth to  one-tenth  of  a  grain.     I  have  seen  beneficial 
results  follow  its  administration  :  the  character  of  the  urine 
improved;  nocturnal  urination  diminished — in  one  instance 
ceased;    and  other  evidences  of  improvement  became 
manifest.    In  my  hands  the  chloride  of  gold  and  sodium 
has  usually  produced  some  unpleasant  effects  in  doses 
exceeding  one-twentieth  of  a  grain,  such  as  slight  fever, 
uneasiness  in  the  gastric  region,  etc.    In  doses  ranging 
from  one-thirtieth  to  one-twentieth  of  a  grain,  however, 
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it  usually  improves  the  appetite  and  digestion,  and  regu- 
lates the  quantity  of  urine  passed  relatively — diminishing 
the  nocturnal  secretion,  and  increasing  that  of  the  day- 
time. 

It  should  be  borne  in  mind  that  substantial  benefit  can 
be  expected  from  the  class  of  agents  just  considered  only 
through  their  long  continued  use  ;  their  administration 
should  therefore  be  continued  for  months.  On  the  whole, 
I  believe  that  considerable  good  may  be  expected  from  the 
use  of  these  medicines  now  that  we  are  enabled  to  diagnos- 
ticate the  disease  in  its  early  stages,  for  it  is  in  this  period 
only  that  we  can  hope  for  favorable  results. 

Stage  of  Cardiac  Enlargement. — The  indications  for 
treatment  in  this  stage  of  the  disease  are  essentially  dif- 
ferent from  those  in  the  preceding.  In  addition  to  the 
dangers  to  be  apprehended  from  impairment  of  the  renal 
function,  we  now  have  those  from  great  increase  of 
pressure  in  the  arterial  system,  consequent  on  enlarge- 
ment and  increase  of  power  in  the  cardiac  muscle.  The 
pathological  changes  in  the  coats  of  the  smaller  arteries 
render  them  weak  and  liable  to  rupture,  and  consequently 
hemorrhages  are  not  uncommon  in  this  stage. 

With  a  view  to  anticipate  these  accidents,  we  should 
enforce  rest  and  low  diet;  and  administer  cardiac  seda- 
tives and  those  agents  which  lower  the  abnormal  tension 
in  the  vessels. 

These  patients  should  not  be  permitted  to  indulge  in 
.much  exercise,  and  they  should  especially  be  cautioned 
against  running,  or  ascending  flights  of  stairs,  and  such 
efforts  as  call  suddenly  on  the  power  of  the  heart.  The 
diet  should  be  unstimulating ;  and  special  care  should  be 
exercised  not  to  overload  the  stomach.  The  bowels 
should  receive  scrupulous  attention,  and  be  maintained 
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in  a  soluble   condition.     If  evidences  of  high  arterial 
tension   are  very  marked,   as    shown    by  great  hard- 
ness with  fulness  of  the  pulse  (better  indicated  by  the 
sphygmograph) ,  a  sense  of  fulness  in  the  head  with  ver- 
tigo, etc.,  a  course  of  purgatives  should  be  given  until 
the  abnormal  tension  in  the  vessels  is  modified.    With  a 
view  also  to  lower  the  arterial  pressure,  certain  agents 
have  been  recommended  of  late,  of  which  the  nitrites 
are  the   most   efficient.     Of  these,    nitroglycerine  (or 
glonoin)  has  been  the  most  extensively  known  and  em- 
ployed.    Professor  Rossbach  {^Berlm.  klin.  Wochenschrift, 
No.  3,  1885)  has  employed  this  remedy  in  a  number 
of  cases  of  renal  cirrhosis  with  marked  benefit.    He  says, 
"  nitroglycerine  is    an    excellent    remedy  in  contracted 
kidney,  well  capable  of  removing  threatening  symptoms 
and  of  prolonging  hfe."    I  have  had  some  experience 
in  the  use  of  this  remedy  in  these  cases,  and  I  am  satisfied 
that  it  is  one  of  great  value.    I  have  obtained  not  only 
marked  reduction  of  arterial  tension  through  its  use,  but 
also  improvement  in  the  character  of  the  urine.  Nitro- 
glycerine is  best   administered  in  pill  form,  the  usual 
strength  of  which  is  gt.  j  of  the  one  per  -  cent,  solution 
to  each  pill.    It  is  best  to  begin  with  one  pill,  and  this 
may  be  repeated  every  two  to  five  hours.    It  will  usually 
be  found  that  the  dose  can  be  increased  considerably 
without  disagreeable  effects,  after  its  use  has  been  con- 
tinued for  a  time.     The  nitrites  of  sodium  and  potas- 
sium in  their  action  are  very  similar  to  nitroglycerine, 
lowering  arterial  tension  through  their  vaso-dilator  power 
over  the   arterioles.    They  are  less  likely  to  produce 
headache  than  nitroglycerine ;  and  their  action  continues 
much  longer.    They  have  recently  been  employed  for  the 
purpose  of  lowering  arterial  tension  in  cases  of  renal 
cirrhosis  with  favorable  results.    Mr.  R.  M.  Simon  reports 
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[Birmingham  Medical  Review,  Feb.  1885)  the  use  of  nitrite 
of  sodium  in  five  cases  of  granular  kidney  associated  with 
increased  arterial  tension,  in  all  of  which  improvement  is 
claimed  to  have  followed.  The  nitrite  of  sodium  or  potas- 
sium may  be  administered  in  aqueous  solution  in  doses 
of  three  to  five  grains,  and  in  order  to  secure  continuous 
action  the  dose  should  be  repeated  every  four  or  five  hours. 

According   to  the  observations  of   Dr.  D.  J.  Leech 
[British  Medical  Joiwrial,  Nov.  28,  1885),  cobalt  yellow 
(potassio-cobaltic   nitrite)  reduces  arterial  tension  for  a 
much  longer  time  than  any  of  the  other  nitrites.  He 
writes:  "The  alkaline  nitrites  produce  but  little  influence  on 
pressure  for  from  six  to  ten  minutes,  but  then  depress  it 
strongly  for  two  and  a  half  hours,  and  act  altogether  for 
between  four  and  five  hours.    Cobalt  yellow  begins  to 
act  markedly  in  from  twenty  to  thirty  minutes  ;  its^  tension- 
depressing  effects  are  often  very  pronounced  for  more 
than  three  hours  and  sometimes  visible  for  six  hours." 
The  doses  of  cobalt  yellow  employed  by  Dr.  Leech  were 
four  to  seven  grains.    Of  its  class,  the  nitrite  of  amyl  acts 
as  the  most  rapid  and  powerful  vaso-dilator  of  the  arteri- 
oles ;  but  unfortunately  its  effects  pass  off  so  quickly  that 
we  are  unable  to  secure  any  continued  effect  from  its  use. 
It  has  an  immediate  effect  and  continues  to  act  for  about 
two  minutes,  but  its  influence  on  the  pulse  subsides  com- 
pletely in  from  twenty  minutes  to  half  an  hour.    It  should 
be  borne  in  mind  that  the  nitrites  are  equally  applicable  in 
the  early  stages  of  cirrhosis  if  there  be  marked  increase  of 
arterial  tension ;  indeed,  I  believe  their  use  under  such 
circumstances  tends  to  postpone  cardiac  hypertrophy. 

The  nitrites  should  be  employed  with  caution  if 
acute  uraemia  be  threatening.  I  deem  it  the  more  impor- 
tant to  urge  this  caution  since  certain  of  these  agents  are 
recommended  for  the  relief  of  acute  uraemia. 
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It  is  true  that  the  nitrites  diminish,  to  a  marked  extent, 
the  sensibihty  of  the  reflex  centres,  hence  their  power 
sometimes  to  reheve  convulsions ;  but  other  effects  of 
these  agents  unfit  them  for  use  in  cases  in  which  active 
uraemia  is  threatening,  as  follows  :  [a)  they  usually  diminish 
the  secretion  of  urine;  {d)  they  reduce  to  an  extreme 
degree  the  oxidizing  powers  of  the  blood ;  (c)  by  their 
powerful  vaso-dilator  influence  over  the  arterioles  they 
permit  the  reflex  centres  to  become  unduly  engorged 
with  blood,  thus  gready  exposing  them  to  the  irritating 
influence  of  the  waste  products  with  which  the  blood 
is  always  overloaded  in  these  cases. 

I  have  seen  acute  uraemia  precipitated  in  two  cases  by 
the  administration  of  nitroglycerine. 

Digitalis  is  contraindicated  in  the  stage  of  cardiac  hyper- 
trophy prior  to  the  development  of  dilatation,  more 
especially  if  arterial  tension  be  greatly  exalted  ;  in  such 
cases  its  use  may  be  attended  by  serious  consequences. 
Iron,  also,  is  unsuitable,  and  should  not  be  employed. 

The  urine  should  receive  the  same  attentive  observation 
in  this  as  in  the  early  stage  of  the  disease.  It  is  less  likely 
to  become  diminished  in  quantity,  as  the  great  pressure  in 
the  arterial  system  favors  conditions  of  filtration.  Acces- 
sions to  the  disease  in  the  kidneys  may,  however,  arise, 
which  may  cause  oliguria,  and  this  may  be  followed  by 
ursemia.  Diminution  in  the  quantity  of  urine,  increase  of 
albumin,  and  the  appearance  of  granular  and  epithelial 
casts,  point  to  acute  augmentation  of  the  disease.  The 
remedies  to  be  employed  are  purgatives,  the  citrate  and 
acetate  of  potassium,  low  diet,  rest  in  bed,  etc.,  until  the 
exacerbadon  is  relieved.  The  hot  air  bath,  so  eflicient 
in  these  conditions  in  the  early  stage,  must  now  be  used 
with  caution,  or  better  altogether  withheld,  owing  to  its 
action  in  increasing  arterial  pressure. 
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With-  regard  to  the  comphcations  arising  in  this  stage 
of  the  disease,  hemorrhages  are  perhaps  the  most  common. 
Should  these  occur  within  the  cranium,  we  should  not 
hesitate  to  bleed,  apply  ice  to  the  head,  and  use  brisk 
purgatives.  Hemorrhages  into  the  retina  are  to  be  met 
with  less  active  measures,  purgatives  and  ergot,  to  begin 
with,  followed  by  small  doses  of  mercury,  or  iodide  of 
potassium.  The  remaining  complications  common  to  this 
stage  of  the  disease  are  mostly  of  uraemic  origin,  and 
should  be  managed  as  advised  in  the  chapter  on  uraemia. 
They  are  best  avoided  by  maintaining  the  urine  above 
normal  in  quantity,  though  in  accomplishing  this  we  must 
carefully  avoid  the  use  of  those  diuretics  which  increase 
the  cardiac ^power,  or  act  as  vaso-constrictors  on  the  arte- 
rioles, unless  arterial  tension  be  low. 

Advanced  Stage. — Sooner  or  later  the  heart  becomes 
unequal  to  the  increased  demands  upon  its  power,  and  its 
muscular  structure  undergoes  fatty  changes  and  begins  to 
weaken  :  the  tension  in  the  arterial  system  gradually 
becomes  lowered  ;  the  urine  diminishes  in  quantity  ;  and 
the  dangers  become  increased  from  nearly  every  source, 
save  that  of  hemorrhages. 

As  soon  as  evidences  of  commencing  failure  in  the 
circulatory  forces  become  manifest,  we  should  begin  to 
support  the  cardiac  muscle.  Digitalis  now  becomes  an 
agent  for  good  in  this  disease.  It  should  be  given  in 
small  rather  than  large  doses  (five  to  seven  drops  of  the 
tincture).  To  this  drug  should  be  added  strychnia  in  small 
and  repeated  doses  (one-fiftieth  to  one-thirtieth  of  a  grain), 
continued  over  long  periods  of  time.  With  a  view,  also, 
to  nourish  the  cardiac  muscle,  a  more  liberal  diet  should 
be  indulged  in  ;  at  the  same  time  the  precaution  should 
be  observed  of  keeping  the  urine  up  to  the  normal  in 
quantity.     If  the  latter  be  attended  to,  we  need  not 
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hesitate  to  allow  the  patient  a  moderate  amount  of  meat 
with  the  principal  meal  of  the  day.  It  should  be  remem- 
bered that  these  patients  are  usually  kept  upon  a  rigid 
diet  for  months,  perhaps  for  years,  preceding  the  stage  of 
cardiac  dilatation,  to  the  almost  total  exclusion  of  meats, 
and  quite  properly  so.  Now,  however,  the  conditions  are 
vastly  changed,  the  dilating  heart  must  be  supported  by 
every  possible  means  ;  otherwise,  the  cardiac  failure  will 
gready  complicate  the  case.  The  weakening  of  cardiac 
contractions  permits  the  blood  pressure  in  the  tufts  to 
become  lowered,  and  filtration  of  urine  is  thereby  dimin- 
ished, entailing  ursemic  symptoms,  and  all  those  secondary 
complications  which  cut  short  the  lives  of  so  many  of  these 
patients.  The  necessity,  therefore,  of  supporting  the  heart 
by  every  means  available,  should  be  constantly  and 
prominendy  kept  in  view  in  the  treatment  of  this  stage  of 
the  disease. 

Of  scarcely  less  value  than  the  agents  just  named,  for 
the  purpose  of  improving  the  cardiac  tone,  is  the  use 
of  iron.  This  metal  is  indicated  throughout  the  advanced 
stage  of  the  disease.  It  may  be  administered  in  conjunc- 
tion with  the  strychnia  and  digitalis. 

The  urine  requires  more  careful  watching  in  this 
than  in  any  other  stage  of  the  disease.  It  is  extremely 
liable  to  diminish  in  quandty,  falling  greatly  below  normal. 
It  should,  therefore,  be  measured  daily,  and  the  average 
noted  from  time  to  time — say,  once  a  week.  The  solids 
of  the  urine,  especially  urea,  also  become  diminished  in 
the  late  stages  of  the  disease.  A  sudden  reduction  in  the 
gross  quantity  of  the  urine,  more  especially  if  accompanied 
by  a  marked  diminution  in  the  quantity  of  its  solids,  is 
often  the  precursor  of  acute  uraemia.  The  potassium  and 
sodium  salts,  combined  with  digitalis,  convallaria  majallis, 
and  adonis  vernalis,  are  among  the  most  effective  agents 
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at  our  command  for  combating  the  failure  of  the  renal 
function  under  such  conditions. 

I  have  obtained  excellent  results  in  a  number  of  these 
cases  from  the  administration  of  fluid  extract  of  apocynum 
cannabinum  in  doses  of  five  to  twenty  minims.  It  is  an 
efficient  diuretic  and  cardiac  stimulant,  but  in  large  doses 
it  is  likely  to  induce  purging. 

Hot  air  baths  are  excellent  adjuvants  to  the  action  of 
diuretics  now,  not  only  relieving  congestion  of  the  kidneys, 
but  also  acting  as  a  cardiac  stimulant. 

If  the  quantity  of  urine  falls  below  normal,  and  there 
remain  any  length  of  time,  dropsy  will  become  developed ; 
and  this  may  even  become  so  extensive  that  measures 
must  be  employed  for  its  reHef.  It  owes  its  origin  to 
the  same  influences  which  cause  diminution  of  the  excre- 
tion of  urine,  viz.,  failure  of  the  cardiac  power.  It  will 
now  be  necessary  to  call  forth  the  cardiac  forces  by  the 
use  of  the  most  effective  agents  at  our  command.  Digi- 
talis should  be  given  in  full  doses — fifteen  drops  of  the 
tincture,  to  which  may  be  added  five  to  ten  drops  of 
the  fluid  extract  of  adonis  vernalis.  The  action  of  digi- 
talis on  the  heart  is  sometimes  remarkably  increased,  if 
given  in  conjunction  with  adonis  vernalis.  Convallaria 
majallis  may  be  added  to  these,  forming  a  compound 
which  I  have  found  exceedingly  efficient  in  some  cases. 
When  the,  pulse  slows  down  to  a  marked  degree,  as  is 
likely  to  happen  under  its  extended  use,  the  dose  should 
be  diminished,  or  the  mixture  discontinued  for  a  few 
days.  It  is  well  to  remember  that  the  cumulative  effects 
of  digitalis  are  relieved  at  once  by  the  use  of  the  nitrites. 
Since  I  have  learned  from  experience  that  inhalations  of 
nitrite  of  amyl  afford  instant  relief  from  the  over-action 
of  digitalis  and  agents  of  its  class,  and  that  the  relief 
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may  be  continued  under  the  use  of  nitro-glycerine,  I 
now  rarely  fear  the  over-action  of  agents  of  the  digitaHs 
group  upon  the  heart,  if  my  patient  be  under  daily  obser- 
vation. Strophanthus  is  said  to  act  more  rapidly  and 
more  powerfully  upon  the  heart  than  digitalis,  and  it  is, 
therefore,  likely  to  prove  a  valuable  remedy  in  the  con- 
dition under  consideration.  Its  dose  is  from  two  to  six 
drops  of  the  tincture. 

If  it  be  desirable  to  use  more  active  eliminants  in  order 
to  reduce  the  dropsical  accumulation,  nothing  proves  so 
effective  as  the  administration  of  concentrated  salines  as 
previously  described.  These  may  ofteci  be  given  even 
when  diarrhoea  is  present,  without  apparently  aggravating 
the  intestinal  irritation ;  indeed,  I  have  seen  the  diar- 
rhoea improved  after  their  administration. 

The  secondary  inflammations  arising  in  the  last  stage  of 
the  disease  demand  active  measures  for  their  relief;  even 
under  the  most  skilful  management  they  often  prove 
quickly  fatal.  As  they  are  brought  about  by  defective 
acdon  of  the  kidneys  permitting  the  blood  to  become 
loaded  with  waste  products,  which  act  as  irritants  to  the 
inflamed  tissues,  the  urine  should  be  increased  in  quantity, 
and  maintained  above  normal  by  the  employment  of  appro- 
priate measures  already  considered.  Brisk  purgatives  are 
indicated  also,  in  order  to  compensate  for  the  defect  of  the 
renal  function ;  in  short,  the  general  measures  to  be 
employed  are  the  same  as  those  given  for  the  relief  of 
uraemia,  and  need  not  be  repeated  here. 

When  inflammation  of  the  lungs  or  pulmonary  oedema 
arises —and  these. are  among  the  most  common  secondary 
affections — I  have  obtained  the  best  results  from  the  admin- 
istration of  ergot  combined  with  digitalis,  but  to  be  effective 
they  must  be  employed  early.  The  ergot  may  be  given 
in  doses  of  twenty  to  thirty  minims  of  the  fluid  extract 


188 


CIRRHOSIS  OF  THE  KIDNEY. 


(preferably  Squibb's),  repeated  every  four  hours  if  the 
stomach  will  tolerate  it.  Jaborandi  must  be  avoided  in 
pulmonary  complications. 

The  retinal  lesions  must  be  treated  according  to  their 
nature.  If  they  are  hemorrhagic — and  such  are  less  com- 
mon in  this  stage — we  must  rely  on  leeching  the  temples 
at  first ;  followed  by  the  use  of  ammonium  hydrochlorate, 
which  is  often  very  effective  in  removing  the  effused  blood. 
It  may  be  given  in  aqueous  solution  in  doses  of  three  to 
ten  grains,  and  its  taste  is  best  disguised  by  the  addition 
of  extract  or  syrup  of  liquorice  root.  If  the  visual  defect 
arise  from  pure  retinitis,  leeches  and  counter-irritants  to 
the  temples  will  give  the  best  results.  If  the  retinal  lesion 
be  degenerative  in  character — and  this  is  the  most  com- 
mon form  now,  with  more  or  less  retinitis  in  addition — 
we  shall  get  the  best  results  from  the  use  of  iron,  quinine, 
strychnia,  etc. ;  after  first  reducing  any  inflammatory  action 
present  by  the  appropriate  measures  just  considered. 

Acute  uraemia  is  very  common  in  this  stage  of  the  dis- 
ease, and  it  is  more  often  of  the  comatose  than  the 
convulsive  form.  It  is  probably  the  most  frequent  cause 
of  death  in  the  advanced  stage  of  this  disease.  The  treat- 
ment of  acute  anaemia  will  be  found  in  detail  in  the  chapter 
devoted  to  that  special  subject. 

Diarrhoea  occurringf  in  the  late  stag-e  of  renal  cirrhosis 
will  often  be  found  difficult  to  control.  Opium,  so  effective 
in  similar  disorders  from  other  causes,  must  be  used  with 
caution  here ;  as  these  patients  are  peculiarly  suscep- 
tible to  the  effects  of  opiates.  It  has  long  been  known 
that  opium  is  liable  to  produce  serious,  and  even  fatal  con- 
sequences when  administered  to  people  whose  kidneys  are 
granular. 

o 

Very  recently  I  had  occasion  to  submit  this  question  to 
a  systematic  test  in  a  case  of  renal  cirrhosis  which  was 
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accompanied  by  amblyopia,  cardiac  changes,  and  the  usual 
phenomena  which  characterize  that  disease.  The  patient 
had  been  under  my  care  for  over  a  year,  and  was  in  the 
late  stao-e  of  the  disease.  Diarrhoea  had  proven  very 
obstinate,  although  astringents  had  been  employed  with  a 
view  to  check  it.  I  resolved,  at  length,  to  resort  to  the 
cautious  use  of  opiates  for  the  purpose  of  modifying  the 
diarrhoea.  To  prevent  the  decrease  of  the  urinary  secre- 
tion which  I  apprehended  under  the  use  of  opiates,  I 
first  ordered  a  mixture  of  equal  parts  of  tincture  of 
digitalis,  fluid  extract  of  convallaria  majallis,  and  adonis, 
vernahs,  to  be  given  in  thirty  drop  doses,  and  repeated 
every  six  hours.  I  also  ordered  some  pills,  each  to  con- 
tain a  half  grain  of  powdered  opium,  and  one-eighth  of  a 
grain  of  sulphate  of  copper. 

The  first  day  one  pill  was  given  after  breakfast,  and  the 
urine  for  24  hours  measured  41  ounces,  although  for 
weeks  previously  it  had  measured  from  45  to  60  ounces 
daily. 

The  medicines  were  repeated  three  days  in  succession, 
precisely  as  on  the  first  day,  with  substantially  the  same 
result  as  to  the  quantity  of  urine  passed.  The  fifth  day 
one  pill  was  given  after  breakfast,  and  one  at  bedtime — 
the  digitalis  mixture  being  continued  as  before — and  the 
urine  for  24  hours  measured  but  30  ounces. 

The  medicines  were  repeated  on  the  sixth  and  seventh 
days  in  the  same  doses  and  frequency  as  on  the  fifth  day, 
with  substantially  the  same  result  as  to  the  quantity  of 
urine  voided — which  did  not  vary  more  than  two  or 
three  ounces  from  thirty  daily. 

The  opium  was  next  discontinued  for  six  days,  the 
digitalis  mixture  being  given  as  before  ;  and  the  quantity 
of  urine  gradually  increased,  until  it  reached  50  ounces  in 
24  hours. 
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The  pills  were  then  begun  again,  one  being  taken 
morning  and  evening,  when  the  urine  promptly  de- 
creased to  25  ounces  in  24  hours.  Next  one  pill  was 
given  daily,  when  the  quantity  of  urine  rose  to  35  ounces 
in  24  hours.  Efforts  were  thus  made  to  reconcile  the 
system  to  the  presence  of  opium  for  over  five  weeks,  dur- 
ing all  of  which  time  the  digitalis  mixture  was  continued 
regularly,  while  the  opium  was  given  interruptedly,  and 
never  exceeded  one  grain  daily  in  half-grain  doses  eight 
hours  apart.  The  result  was  practically  the  same  as  has 
been  described,  except  that  the  system  became  more 
intolerant  of  the  opium,  until  at  length  the  quantity 
of  urine  fell  to  20  ounces  in  24  hours,  and  I  was  obliged 
to  abandon  the  use  of  the  opium  on  account  of  the  appear- 
ance of  uraemic  symptoms.  Nor  was  the  use  of  the  opium 
abandoned  any  too  soon,  for  a/ley--  its  discontinuance  the 
urine  continued  to  decrease  in  quantity  for  four  days, 
until  it  only  measured  1 1  ounces  in  24  hours.  Marked 
uraemic  symptoms  followed — including  uraemic  intoxication 
— and  it  was  only  through  active  measures  that  I  was 
enabled  to  reestablish  the  urinary  secretion,  and  save  my 
patient's  life. 

It  may  also  be  stated  that  the  number  of  stools  passed 
by  the  patient  daily  when  a  grain  of  opium  was  given, 
averaged  two  or  three  ;  and  that  previous  to  the  use  of 
opium  they  had  averaged  from  eight  to  twelve  daily. 

If  the  opium  be  administered  to  persons  whose  kidneys 
are  cirrhotic,  it  not  only  diminishes  the  secretion  of  urine, 
but  its  narcotic  effects  become  greatly  prolonged,  owing 
to  the  slow  elimination  of  the  drug  by  the  kidneys ;  the 
pupils  remaining  contracted  after  a  single  dose,  for  from 
24  to  28  hours  or  even  longer.  While,  therefore,  ordinary 
single  doses  may  sometimes  be  given  under  such  circum- 
stances, without  serious  consequences,  repeated  doses — 
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especially  at  short  intervals — are  likely  to  lead  to  a 
cumulative  action  of  the  drug  which  may  result  in  fatal 
narcotism. 

It  will  be  safer,  therefore,  to  resort  to  other  measures  for 
the  purpose  of  checking  diarrhoea  in  the  late  stage  of  this 
disease.  The  vegetable  astringents  sometimes  answer  the 
purpose  very  well.  Tannic  or  gallic  acid  combined  with 
sulphate  of  copper  forms  a  good  combination  for  admin- 
istration in  such  cases. 

Finally,  the  importance  of  hopefully  and  persistently 
pushing  onward  with  every  judicious  measure  in  the 
treatment  of  this  disease,  even  in  the  face  of  the  most 
discouraging  and  gloomy  prospects,  cannot  be  too  urgently 
insisted  upon.  We  possess  no  accurate  means  of  deter- 
mining during  life  the  extent  to  which  the  kidneys  may 
be  damaged.  If  we  conclude  that  because  the  urine 
continues  for  a  time  to  be  excreted  in  small  quantity, 
that  the  kidneys  are  extremely  atrophied,  we  may  often 
be  agreeably  surprised  to  find  the  organs  afterward  prove 
themselves  adequate  to  perform  their  function  for  months 
or  even  years. 

Again,  some  of  the  complications  of  the  disease  are  but 
efforts  of  the  system  to  rid  itself  of  the  consequences  of 
the  disease,  and,  in  this,  nature  may  be  at  least  temporarily 
successful.  For  instance,  convulsive  seizures  may  liberate 
in  the  circulation  a  large  amount  of  urea  ;  and  the  well- 
known  diuretic  properties  of  the  latter  may  stimulate  the 
kidneys  to  renewed  functional  activity  and  thus  the  agen- 
cies that  have  been  threatening  the  extinction  of  life  may 
become  modified,  and  the  patient  may  survive  without 
further  accident  for  years. 


CHAPTER  VI. 


SCARLATINAL  NEPHRITIS. 

Acute  nephritis,  well  marked,  and  possessing  special 
characteristics,  accompanies  or  follows  a  large  number  of 
cases  of  scarlatina.  The  proportion  varies  greatly  in 
different  epidemics  ;  in  some  it  ensues  only  exceptionally, 
while  in  others  it  occurs  in  a  very  fatal  form  in  more  than 
half  of  the  cases.  It  is,  therefore,  difficult  to  arrive  at 
precise  conclusions  as  to  the  average  proportion  of  cases 
of  scarlatina  that  are  followed  by  nephritis,  but  it  has 
been  roughly  estimated  at  about  one  in  six.  Thus,  it  will 
be  seen  that  the  number  of  cases  of  nephritis  arising  from 
scarlatina  is  enormous,  probably  greater  than  from  any 
other  cause,  and  amply  entitles  it  to  separate  and  careful 
consideration. 

The  above  estimate  by  no  means  includes  all  cases  of 
albuminuria  that  arise  during  the  course  of  scarlatina. 
Both  Dr.  Hillier  and  Dr.  Dickinson  found  the  urine  to 
contain  albumin  in  half  the  cases  -of  scarlatina  treated  in 
the  Children's  Hospital  in  London. 

While  I  do  not  claim  that  every  case  of  albuminuria 
arising  in  the  course  of  scarlatina  is  due  to  actual  neph- 
ritis, yet  I  shall  endeavor  to  show,  from  clinical  and  patho- 
logical facts,  that  a  very  large  number  of  the  cases  of 
pyrexial  albuminuria,  so-called,  occurring  in  scarlatina,  are 
distinctly  nephritic,  and  accompanied  by  the  usual  lesions 
of  nephritis.  Dr.  Henoch  {^Lectures  on  Diseases  of  Chil- 
dren) correctly  writes,  "a  further  development  of  the  dis- 
ease from  such  a  beginning  is  by  no  means  rare ;  and,  on 


SCARLATINAL  NEPHRITIS. 


193 


the  other  hand,  nephritis  may  be  found  at  the  autopsy, 
although  no  albumin  was  present  in  the  urine  during  life." 

Unfortunately,  as  yet,  we  possess  no  reliable  data  by 
means  of  which  we  are  able  to  predict,  with  any  degree  of 
certainty,  the  particular  cases  of  scarlatina  most  likely  to  be 
accompanied  or  followed  by  nephritis.  It  has  been  claimed 
by  Wagner  and  Leichtenstein,  that  if  the  cervical  glands 
become  secondarily  enlarged  after  once  subsiding,  nephritis 
is  especially  likely  to  accompany  or  to  follow  scarlatina. 
Others  have  claimed,  that  in  cases  in  which  nephritis 
becomes  engrafted  upon  scarlatina,  the  fever  does  not 
subside  at  the  usual  period  of  apyrexia  (about  the  sixth 
day),  but  that  the  temperature  remains  exalted  through 
the  second,  and  perhaps  the  third  week.  But  it  will  be 
remembered  that  the  cervical  glands  are  often  intensely 
inflamed  in  cases  in  which  no  nephritis  accompanies  or 
follows  scarlatina ;  and,  moreover,  the  continuation  of 
pyrexia  in  scarlatina  is  more  often  due  to  other  sequelae 
of  the  ■  disease  than  to  nephritis,  and,  therefore,  cervical 
adenitis  and  continued  pyrexia  cannot  be  considered  relia- 
ble indications  of  the  presence  of  nephritis  in  these  cases. 

Neither  does  the  violence  of  the  scarlatina  itself  neces- 
sarily imply  more  danger  of  nephritis  in  these  cases,  for  it 
is  well  known  that  some  of  the  very  mildest  cases  of  scarla- 
tina— so  mild  that  they  may  be  overlooked — are  followed 
by  most  fatal  types  of  nephritis  ;  while,  on  the  other  hand, 
in  some  of  the  most  severe  cases  of  scarlet  fever  the 
kidneys  escape  damage. 

The  late  Dr.  Mahomed  insisted  that  scarlatinal  nephritis 
is  preceded  by  increased  arterial  tension,  constipation,  and 
the  presence  of  the  blood  crystalloids  in  the  urine,  the 
latter  being  determined  by  means  of  the  guaiacum  test. 
Should  these  statements  be  confirmed  by  future  observa- 
tions, they  will  afford  valuable  evidence  of  the  approach  of 
nephritis  in  scarlatina. 
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ETIOLOGY. 


Predisposing  Causes. — The  most  prominent  predis- 
posing cause  of  scarlatinal  nephritis  appears  to  be  the  age 
of  the  patient.  Scarlatina  itself  is  less  frequent  during 
the  first  than  subsequent  years  up  to  the  fifth.  Murchison's 
statistics  of  148,829  deaths  from  scarlatina,  in  England 
and  Wales,  give  a  total  of  9999  cases  as  occurring  in  the 
first  year  of  life,  or  about  i  in  15  of  the  whole.  Scarla- 
ti?ial  nephritis  is  rare  during  the  first  year — in  fact,  very 
few  cases  have  been  recorded.  After  this  age,  however, 
it  becomes  more  and  more  frequent  up  to  the  latter  part 
of  the  third  year.  About  the  beginning  of  the  fifth  year 
of  life  its  frequency  commences  to  decline,  and  it  becomes 
less  and  less  common  till  the  twentieth  year  of  age,  after 
which,  like  scarlatina,  it  is  rare. 

Scarlatinal  nephritis  occurs  more  frequently  in  the  male 
than  in  the  female  sex,  in  the  proportion  of  about  three  to 
two. 

The  stage  of  scarlet  fever  has  much  influence  in  the 
production  of  nephritis.  By  far  the  larger  number  of 
cases  of  nephritis  arise,  or,  to  speak  more  accurately, 
become  manifest  for  the  first  time  during  the  latter  part 
of  the  third  week,  or  from  the  eighteenth  to  the  twenty- 
fourth  day.  Less  often,  nephritis  occurs  during  the 
second  week,  and  less  frequently  still  in  the  fourth,  fifth, 
or  sixth  week.  If  nephritis  be  first  discovered  later  than 
the  sixth  week,  it  has  probably  existed  from  an  earlier 
date  and  escaped  detection. 

Family  predisposition  probably  exercises  some  mfluence 
in  the  causation  of  this,  as  it  does  in  that  of  most  other 
forms  Qf  nephritis.  Thus  several  observers  have  noted 
instances  where  nephritis  complicated  nearly  every  case 
of  scarlatina  occurring  in  certain  families.    Lastly,  some 
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peculiarity  in  the  character  of  certain  scarlatinal  epi- 
demics— the  nature  of  which  is  at  present  unknown — 
very  markedly  favors  the  development  of  the  nephritic 
complication. 

Exciting  Causes. — It  was  long  held  that  exposure  to 
cold  during  the  desquamative  period  of  scarlatina  was  the 
exciting  cause  of  this  disease.  From  the  intimate  relation- 
ship known  to  exist  between  the  skin  and  kidneys,  and  the 
fact  that  acute  nephritis  is  a  common  result  of  exposure 
to  cold,  it  was  natural  to  suppose  that  the  desquamation 
occurring  in  scarlatina  rendered  the  skin  peculiarly  sus- 
ceptible to  the  influence  of  cold,  and  thus  the  latter  more 
readily  excited  the  nephritis; 

Circumstances,  as  well  as  facts,  however,  strongly  con- 
trovert the  above  supposition.  In  the  first  place,  as  was 
shown  in  the  third  chapter  of  this  work,  exposure  to  cold 
rarely  gives  rise  to  acute  nephritis  in  children  under  any 
circumstances.  In  the  second  place,  as  we  shall  pres- 
endy  see,  the  anatomical  changes  in  the  kidneys  resulting 
from  scarlatinal  nephritis  are  altogether  different  from 
those  of  nephrids  resuldng  from  exposure  to  cold.  Lastly, 
if  nephrids  of  scarladna  is  excited  through  exposure  to 
cold,  then  it  should  be  more  frequent  among  the  poorer 
classes  where  exposure  is  vasdy  more  common  than 
among  the  rich  ;  but  stadsdcs  show  that  such  is  not  the 
case. 

It  is  at  present  generally  held  that  the  excidng  cause 
of  this  disease  is  the  specific  poison  of  scarladna  itself,  and 
that  it  is  eliminated  by  the  kidneys,  excidng  inflammadon 
in  those  organs  in  its  passage  through  them. 

As  to  the  nature  of  the  scarlatinal  poison,  nothing  posi- 
tive is  yet  known.  Numerous  observers  have  asserted 
that  the  blood  of  scarladnous  padents  contains  micrococci 
in  abundance,  and  there  are  at  least  two  microbes  described 
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as  oivino-  rise  to  scarlatina — the  monas  scarlatinosum-  of 
Klebs,  and  the  plox  scindeus  of  Eklund.  The  supposition, 
however,  that  nephritis  of  scarlatina  is  caused  by  micro- 
organisms rests  at  present  more  largely  on  analogy  than 
upon  facts  ;  and  as  we  are  still  ignorant  of  the  nature  of 
the  scarlatinous  poison,  its  further  consideration  would  be 
purely  speculative. 


MORBID  ANATOMY. 


The  naked-eye  appearances  of  the  kidneys  in  scarlatinal 
nephritis  vary  according  to  the  length  of  time  the  disease 
has  been  in  progress  when  death  occurred.  Within  the 
first  ten  days  or  two  weeks  these  will  be  found  to  vary 
but  little  from  the  normal.  The  kidneys  usually  contain 
more  blood  than  normal,  and  therefore  look  congested, 
but  the  size  of  the  organs  remains  unchanged. 

Later  in  the  disease,  and  continuing  up  to  the  third 
month,  or  longer,  the  organs  will  be  found  enlarged  and 
usually  firmer  to  the  touch  than  normal.  Their  surfaces 
present  to  the  eye  a  motded  appearance,  caused  by  admix- 
ture of  small  yellowish  spots  with  the  natural  color  of  the 
organs.    The  organs  may  appear  paler  than  normal. 

In  very  late  stages  of  the  disease  the  swelling  of  the 
organs  will  be  found  to  have  mostly  subsided,  and  the 
kidneys,  in  some  cases,  may  be  found  smaller  in  size  than 
normal.  The  kidneys  are  much  harder  to  the  touch  than 
in  health,  and  they  present  increased  resistance  to  the 

knife  when  cut. 

The  microscopic  characters  of  the  kidneys  will  be  found 
to  vary  quite  as  much  as  their  external  appearances, 
according  to  the  length  of  time  the  disease  has  existed. 
For  the ''purpose  of  rendering  these  more  clear,  I  shall 
describe  the  usual  changes  found  in  each  stage  separately. 
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first. — When  the  disease  proves  fatal  within  the  first 
week,  as  it  sometimes  does  from  convulsions,  suppression 
of  the  urine,  etc.,  the  following  changes  are  observable 
under  the  microscope : 

Scattered  through  the  cortex  in  various  locations  are 
seen  ao-o-retrations,  or  circumscribed  masses  of  corpuscles, 
and  within,  or  very  near  these,  the  vessels  are  enlarged 


Fig.  i6. 


Scarlatinal  nephritis,  fourth  day.  Cortical  section,  a.  Intracapsular  hem- 
orrhage passing  into  tubule.  b.  Cloudy  swelling  of  tubular  epithelium. 
c.  Intertubular  hemorrhage,    d.  Intratubular  hemorrhage. 

and  crowded  with  corpuscles.  The  situations  of  these 
masses  of  corpuscles  are  both  inter-  and  intratubular,  as 
well  as  glomerular,  but  they  are  always  found  most 
typical  within  and  without  the  capsule  of  Bowman.  Be- 
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tween  the  vessels  of  the  tuft  these  corpuscles  are  espe- 
cially numerous,  while  external  to  the  tuft  and  within  the 
capsule  of  Bowman  collections  of  considerable  extent  may 
often  be  seen,  in  some  cases  passing  into  the  tubes  when 
the  latter  are  clear. 

In  some  cases  the  vessels  of  the  tuft  are  seen  to  be 
ruptured,  giving  rise  to  free  hemorrhage,  which  may  fill 
the  capsule  of  Bowman.  The  epithelium  lining  the 
convoluted  tubes  is  in  the  condition  known  as  cloudy 
swelling.  The  cells  are  much  enlarged  and  project  into 
the  tubules,  in  places  almost  closing  them.  This  is 
best  seen  in  cross-sections  of  the  tubes.  The  outlines 
of  the  epithelial  cells  are  more  angular  than  normal,  and 
the  nuclei  are  obscured.  The  contents  of  the  cells  are 
granular  in  appearance.  The  epithelium  lining  the  cap- 
sule of  Bowman  partakes  of  the  same  changes  as  that  of 
the  convoluted  tubes.  The  diameters  of  the  convoluted 
tubes  are  distinctly  increased,  as  are  those  of  the  glomeruH. 
The  interlobular  arteries  are  prominent  and  thickened,  as 
are  also  the  arterioles.  This  thickening,  according  to 
Klein,  is  due  to  hyaline  swelling  of  their  intima,  and  infil- 
tration of  their  muscular  coat  with  nuclei. 

Second. — When  the  disease  proves  fatal  between  the 
second  and  sixth  weeks  the  following  changes  are  ob- 
served in  addition  to  those  just  described.  The  glomeruh 
are  much  swollen  and  surrounded  by  considerable  gran- 
ular-looking matter.  The  capsule  of  Bowman  is  thick- 
ened, and  hyaline  in  appearance,  and  contains  numerous 
small  pink  nuclei.  The  tufts  may  be  either  swollen  and 
turgid,  filling  the  capsule  of  Bowman,  or  they  may  be 
pushed  aside  from  extravasations  of  blood,  or  desqua- 
mated epithelium,  or  both.  The  connective  tissue  cor- 
puscles between  the  vessels  of  the  tuft  are  increased  in 
number.    The  epithelium  lining  the  capsule  of  Bowman 
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is  seen  to  be  rapidly  undergoing  desquamation,  large 
collections  of  exfoliated  epithelium  being  detached  and 
lying  in  the  space  between  the  tuft  and  the  capsule  of 
Bowman.    See  Fig.  17. 

The  epithelium  of  the  convoluted  tubes  is  granular  and 
fatty,  and,  like  that  lining  Bowman's  capsule,  it  is  desqua- 


FiG.  17. 


Scarlatinal  nephritis,  third  week.  a.  Tubule  from  which  epithelium  has 
been  exfoliated,  b.  Desquamated  epithelium  of  Bowman's  capsule,  c.  Com- 
pressed tuft.    d.  Cast  in  tube  seen  in  cross-section. 

mating.  In  some  places  the  tubes  are  seen  to  be  choked 
with  granular  and  fatty  debris,  or  with  colloid  or  mixed 
casts ;  while,  in  others,  they  may  be  found  comparatively 
clear. 

The  thickening  of  the  interlobular  arteries  and  arterioles 
is  more  pronounced  than  in  the  condition  last  described. 
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Third. — Wlien  the  disease  proves  fatal  after  the  second 
month  the  following  changes  will  be  found  : 

The  capsule  of  Bowman  is  greatly  thickened,  and  its 
outer  margin  is  ill  defined.  The  sharp  ou dines  of  the  capil- 
lary tuft  are  lost  in  the  increased  nucleated  cell  prolifera- 
tion between  its  vessels ;  in  fact,  the  whole  Malpighian 
body  is  greatly  swollen  and  presents  the  appearance  of 
a  dense,  homogeneous,  granular  mass.  Great  increase 
of  connective  tissue  corpuscles  is  observed  surrounding 
the  capsule  of  Bowman,  more  especially  near  the  exit  of 
the  efferent  vessel.  Between  the  convoluted  tubes,  par- 
ticularly about  the  efferent .  arterioles,  may  be  seen 
patches  of  dense  tissue,  containing  new  connective  tissue 
corpuscles.  The  convoluted  tubes  are  variously  affected. 
Those  nearest  the  glomeruli  are  often  seen  to  be  com- 
pressed by  surrounding  inflammatory  growth  ;  while  those 
midway  between  the  glomeruli  retain  their  normal  out- 
lines ;  but  the  epithelium  lining  the  tubes  is  flattened,  and 
the  lumens  of  the  tubes,  which  may  be  larger  than  normal, 
usually  contain  more  or  less  granular  debris.  Colloid  casts, 
both  in  the  convoluted  and  straight  tubes,  may  usually  be 
seen  in  this  stage. 

The  interlobular  arteries  and  arterioles  are  thickened, 
in  some  cases  greatly  so,  and  along  the  terminal  branches 
of  the  former  may  often  be  seen  wedge-shaped  patches 
of  dense-looking  tissue,  containing  new  connective  tissue 
corpuscles,  just  as  is  observed  in  the  early  stages  of 
cirrhosis  of  the  kidney. 

It  will  be  seen  that  the  anatomical  changes  in  the 
disease  under  consideration  are  most  marked  in  and 
immediately  surrounding  the  glomeruli  in  all  stages,  and 
hence  they  have  been  described  by  Klebs  under  the  name 
of  "glomerulo-nephritis."  It  should  be  borne  in  mind, 
however,  that  cases  are  met  with  in  which  the  anatomical 
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changes  are  more  diffuse  from  the  beginning,  the  whole 
tubular  tract  of  the  cortex  sharing  in  the  changes  pro- 
gressing in  and  about  the  glomeruli. 

It  may  be  pertinently  asked  here,  Do  the  lesions  in  the 
kidneys  consequent  on  scarlatina  arise  in  the  beginning 
of  that  disease,  and  pursue  a  latent  course  for  a  longer  or 
shorter  time  before  they  are  disclosed  ?  Recent  investi- 
gations seem  to  give  an  affirmative  answer  to  this  question. 
Steiner  found  that  in  scarlatinal  patients  who  died  early 
the  kidneys  were  always  diseased.  In  children  who  died 
on  the  second  and  third  days  from  this  disease,  though  he 
found  the  kidneys  hyperaemic  and  enlarged,  with  cloudy 
swelling  of  the  renal  epithelium,  the  urine  presented  no 
evidence  of  disease, 

Thomas  says  (Ziemssen's  Cyclop£Edia,  vol,  ii,)  that  at  the 
beginning  of  the  disease  the  urine  frequently  shows  a 
mucous  cloud,  and  cylindroidal  casts  ;  albuminuria  occurs 
only  exceptionally  at  this  period, 

Klein  has  found,  during  the  first  week  of  scarlatina,  a 
hyaline  change  in  the  Malpighian  tufts,  evidences  of  dis- 
turbed function  in  the  capsular  epithelium,  and  nuclear 
infiltration  of  the  muscular  coat  of  the  small  arteries, 

Dr,  R.  Stevenson  Thomson  has  recently  communicated 
(November  lo,  1885)  to  the  Royal  Medical  and  Chirur- 
gical  Society  the  results  of  his  examination  of  the  urine  of 
180  cases  of  scarlet  fever.  Special  attention  was  directed 
to  the  early  days  of  scarlatina,  and  35,000  specimens  of 
urine  were  examined  from  the  180  cases.  The  frequency 
of  mild  and  evanescent  attacks  of  nephritis  in  scarlatina 
was  brought  out  very  distinctly.  The  evidence  seemed  to 
favor  the  view  "  that  nephritis  was  a  feature  of  scarlet  fever 
almost  as  essential  as  the  rash  or  sore  throat," 

I  have  in  my  own  collection  a  section  of  the  kidney 
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taken  from  a  child  who  died  from  scarlatina  at  the  thirty- 
sixth  hour  of  that  disease  in  which  all  the  changes  repre- 
sented in  Fig.  1 6  are  clearly  presented. 

SYMPTOMS. 

The  disease  usually  begins  with  pyrexia.  In  mild 
cases  this  may  be  so  slight  that  it  is  scarcely  observable ; 
while  in  the  severe  type  of  nephritis  the  fever  is  consider- 
able. This  pyrexia  is  secondary  to  that  arising  at  the 
onset  of  scarlatina,  and  during  the  second  stage  usually 
subsides. 

For  some  days  preceding  the  appearance  of  fever,  the 
child  usually  exhibits  evidences  of  uneasiness  or  actual 
discomfort:  the  appetite  is  lost,  headache  is  complained 
of,  and  constipation  may  be  present. 

With  the  pyrexia  the  pulse  becomes  accelerated,  reach- 
ing loo  to  120;  the  tongue  becomes  slightly  coated,  and 
nausea  or  vomiting  may  occur.  The  urine  now  becomes 
diminished  in  quantity,  its  specific  gravity  is  reduced,  and 
it  usually  contains  albumin,  casts,  and  blood.  CEdema 
soon  makes  its  appearance  in  the  feet  or  face,  and  extends 
with  a  rapidity  proportionate  to  the  severity  and  extent 
of  the  nephritis.  A  noticeable  pallor  creeps  over  the 
countenance  of  the  child,  which  becomes  more  marked 
with  the  progress  of  the  disease. 

It  should  be  borne  in  mind  that  cases  occur  in  which  all 
the  symptoms  just  spoken  of  are  so  greatly  modified,  that 
they  escape  observation  until  attention  is  directed  to  them 
by  the  appearance  of  dropsy. 

The  Urine.— This  varies  greatly  with  the  stage  and 
activity  of  the  disease.  In  the  beginning  the  deviations 
from  normal  are  usually  slight,  and  consist  chiefly  in  an 
increase  of  mucin,  the  presence  of  hyaline  casts,  and  albu- 
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min,  the  latter  often  transient  in  appearance.  Sooner  or 
later,  however,  the  urine  becomes  reduced,  sometimes  to 
200  or  100  centimetres,  or  it  may  even  be  suppressed; 
more  often  it  is  passed  in  larger  quantities,  though  it  is 
always  more  scanty  than  normal.  It  is  usually  acid 
in  reaction,  and  its  specific  gravity  is  reduced,  aver- 
aging 1. 01 2  or  thereabout.  The  color  varies  with  the 
stage  of  the  disease:  it  may  be  light  yellow,  reddish- 
brown,  or  black  in  color;  the  two  latter  being  due  to 
the  presence  of  blood,  and  usually  present  during  the 
more  active  course  of  the  disease ;  while  the  lighter 
colors  are  more  often  present  during  the  latter  stages. 
The  urine  is  usually  "  smoky "  in  appearance,  owing  to 
the  presence  of  undissolved  urates  and  organic  debris ; 
and  this  character  is  more  marked  the  more  scanty 
the  urine  becomes,  and  hence  it  is  most  frequently 
observed  during  the  acute  stage  of  the  disease.  In  the 
late  stages  of  the  disease,  the  urine  usually  clears,  often 
becoming  transparent.  The  urine  contains  casts.  The 
appearance  of  these  in  the  urine  is  among  the  earliest 
evidences  of  the  disease ;  and  they  usually  continue 
some  weeks  after  albuminuria  has  subsided.  At  first 
the  casts  are  mostly  hyaline ;  later  epithelial  and  bloody 
casts  are  present,  characteristic  of  the  acute  stage;  still 
later,  the  granular  and  fatty  casts  predominate,  though 
the  fatty  variety  is  less  numerous  than  in  other  forms 
of  nephritis,  because  there  is  less  fatty  degeneration 
of  the  renal  epithelium  in  scarlatinal  than  in  other  forms 
of  nephritis,  save  perhaps  the  puerperal.  The  urine 
usually  contains  a  number  of  red  blood  disks,  especially 
in  the  more  acute  period  of  the  disease.  These  may 
be  so  numerous  as  to  give  the  urine  a  reddish-brown 
color.  If  the  urine  is  very  acid  in  reaction,  and  the 
corpuscles  are  very  numerous,  the  color  will  be  dark 
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(blackish).  The  urine  contains  white  blood  corpuscles  in 
varying  numbers,  broken-down  epithelium,  and  granular 
debris,  consisting  of  urates,  oxalates,  and  disorganized 
cells.  Free  crystals  of  uric  acid  are  often  present,  as  are, 
also,  epithelial  cells  which  have  become  detached  entire, 
or  in  part,  from  the  lining  of  the  convoluted  tubes  and 
capsules  of  Bowman. 

Albumin  is  usually  present  in  the  urine,  but  varies  in 
quantity  very  much,  probably  more  than  in  any  other 
form  of  nephritis.  In  the  earliest  period  of  the  disease  it 
may  be  present  during  only  part  of  the  day.  During  the 
height  of  the  disease  the  quantity  of  albumin  in  the  urine 
is  usually  considerable,  and  it  is  often  excessive.  The 
quantity  may  be  large  one  day,  and  much  diminished  the 
next.  The  quantity  may  become  gradually  increased  in 
some  cases,  while  in  others  it  is  subject  to  sudden  and 
great  increase  in  the  course  of  a  few  hours. 

Lastly,  it  should  be  borne  in  mind  that  exceptional  cases 
occur  in  which  the  urine  is  free  from  albumin  throughout 
the  disease.  Some  authors  question  the  occurrence  of 
the  above  condition,  but  so  many  observers  have  noted 
it,  especially  Simon,  Becquerel,  Phillips,  Rilliet,  Barthez, 
Rayer,  Frerichs,  Steiner,  and  more  recently  Thomas,  Gee, 
Henoch,  Bartels,  Dickinson,  Smith,  and  Goodhart,  that  no 
further  doubts  remain  of  its  occasional  occurrence, 

Goodhart  has  recently  described  minutely  several  cases 
of  the  kind  which  occurred  in  his  own  practice  [Diseases 
of  Children,  p,  83,  1885),  and  devotes  several  pages  to  the 
consideration  of  "  dropsy  without  albuminuria,"  resulting 
from  scarlatina. 

Dropsy. — This  is  a  scarcely  less  fitful  symptom  of  scarla- 
tinal nephritis  than  is  albuminuria.  It  may  develop  slowly, 
and  never  become  pronounced ;  or  it  may  occur  sud- 
denly and  extend  rapidly,  reaching  an  extreme  degree 
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in  the  course  of  a  few  days.  After  the  dropsy  has  attained 
considerable  headway,  it  may  remain  with  Httle  apparent 
fluctuations  for  weeks  or  months,  or  it  may  subside 
in  a  few  weeks  or  clays.  The  anasarca  usually  cor- 
responds inversely  with  the  quantity  of  urine  excreted  ; 
and  the  higher  grades  of  dropsy  indicate  extensive  dam- 
age going  on  in  the  kidneys.  In  the  milder  grades  of 
dropsy  the  abdominal  cavity  only  is  invaded ;  while  in  the 
more  pronounced  form  the  pleural  or  pericardial  cavity 
may  become  the  seat  of  serous  effusions.  Hydrothorax 
is  especially  to  be  dreaded  in  this  disease,  owing  to  the 
marked  tendency  of  the  effused  fluid  to  assume  a  puri- 
form  character,  which  adds  greatly  to  the  gravity  of  the 
case.  Finally,  dropsy  may  be  absent  during  the  whole 
course  of  scarlatinal  nephritis,  but  in  such  cases  the  disease 
is  always  mild. 

The  Digestive  System. — As  already  stated,  the  appetite 
is  usually  lost  early  in  the  disease,  and  it  generally  remains 
more  or  less  impaired  throughout.  Cases  occur,  how- 
ever, in  which  the  appetite  remains  good,  even  during  the 
acute  period  of  the  disease;  and  this  may  mislead  the 
physician  as  to  the  gravity  of  the  case,  unless  he  be  on 
his  guard. 

Vomiting  is  one  of  the  most  frequent  symptoms  of 
scarlatinal  nephritis.  This  may  be  purely  reflex,  or  it 
may  be  of  uraemic  origin.  In  the  former  case  Henoch 
points  out  (op.  cit.)  that  other  symptoms,  viz.,  headache 
and  somnolence,  which  give  a  serious  significance  to 
"  uraemic "  vomiting,  are  absent.  It  may  also  be  stated, 
that  purely  reflex  vomiting  is  most  common  early  in 
the  disease,  before  the  latter  has  become  fully  developed; 
while  the  vomiting  of  uraemic  origin  is  mostly  present  after 
the  chsease  has  become  well  established. 
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The  bowels  are  usually  constipated  in  scarlatinal  neph- 
ritis, more  especially  during  the  pyrexial  stage.  Though 
this  is  undoubtedly  the  rule,  diarrhoea  is  not  an  infrequent 
exception  after  the  disease  has  continued  one  or  two 
weeks.  Sometimes  the  stools  are  profuse  and  watery, 
and  accompanied  by  severe  pain  or  cramps.  This  diar- 
rhoea has  been  regarded  as  an  "  eliminative  effort  of 
nature  ''  to  rid  the  system  of  the  specific  virus  of  the  dis- 
ease ;  but  it  is  more  likely  due  to  the  excretion  by  the 
intestinal  mucous  membrane  of  urea,  which,  undergoing 
decomposition  in  the  intestines,  liberates  carbonate  of 
ammonium,  which  is  very  irritable  to  mucous  surfaces. 

The  Circulatory  System. — A  remarkable  and  striking 
series  of  cardiac  disturbances  occur  in  a  large  number  of 
cases  of  scarlatinal  nephritis.  The  proportion  of  these 
remains  as  yet  to  be  accurately  determined ;  but  from 
the  statistics  available  I  feel  justified  in  placing  the 
proportion  of  cases  complicated  by  cardiac  derange- 
ments, in  one  form  or  another,  as  at  least  one-third  of 
the  whole.  The  most  frequent  form  of  cardiac  change 
resulting  from  scarlatinal  nephritis  is  undoubtedly  that 
of  acute  hypertrophy.  If  the  chest  be  examined  phy- 
sically in  every  case  of  scarlatinal  nephritis,  it  is  remark- 
able in  how  large  a  number  of  the  cases  the  apex  beat 
of  the  heart  will  be  found  displaced  downward  and  to 
the  left,  accompanied  by  accentuation  of  the  second  sound. 
This  hypertrophy  of  the  left  ventricle  of  the  heart  some- 
times becomes  developed  in  an  almost  incredibly  short 
period  of  time — frequently  a  few  days  are  sufficient  to 
brine  about  marked  changes.  As  evidence  of  the  rapidity 
of  these  changes  it  may  be  noted  that  the  cardiac  impulse 
is  often  found  to  be  altered  in  its  location  in  the  course  of 
two  or  three  consecutive  days.  If  the  nephritis  of  scar- 
latina terminates  favorably  within  six  or  eight  weeks,  the 
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cardiac  hypertrophy  usually  passes  away,  in  some  cases 
almost  as  quickly  as  it  appeared. 

In  a  more  limited  number  of  cases  of  scarlatinal  neph- 
ritis the  heart  undergoes  acute  dilatation.  This  is  an 
extremely  grave  complication,  as  it  is  so  liable  to  cause 
oedema  of  the  lungs.  Cardiac  dilatation  in  these  cases  is 
usually  announced  by  a  frequent,  thready,  fluttering  pulse, 
cold  extremities,  and  frequent  respirations.  Dilatation 
of  the  heart  due  to  scarlatinal  nephritis  is  different  in  its 
nature  from  that  which  so  frequently  occurs  in  the  late 
stao-e  of  renal  cirrhosis.  In  the  latter  cases  it  arises  in 
consequence  of  degeneration  of  the  cardiac  muscle,  and  is, 
therefore,  permanent.  In  the  case  of  scarlatinal  nephritis 
no  fatty  changes  in  the  heart  are  discoverable  at  the 
autopsy,  and  if  the  nephritis  terminate  favorably  the  car- 
diac dilatation  may  be  completely  recovered  from. 

It  is  altogether  likely  that  both  hypertrophy  and  dilata- 
tion of  the  heart  in  scarlatinal  nephritis  are  due  to  some 
influence  which  calls  greatly  on  the  cardiac  power.  If  the 
heart  be  able  to  respond  to  the  increased  demands  made 
upon  it,  hypertrophy  of  the  left  ventricle  is  the  result 
only.  If,  on  the  other  hand,  the  cardiac  muscle  be  un- 
equal to  the  extra  strain,  dilatation  of  the  ventricle  is  the 
result.  Still  another  form  of  cardiac  derangement  is  quite 
frequent  in  scarlatinal  nephritis.  This  is  manifested  by 
symptoms  of  collapse  ;  the  pulse  slows  down  to  sixty-five, 
perhaps  even  to  fifty  beats  in  the  minute,  and  often 
becomes  alarmingly  irregular.  The  respirations  become 
quickened,  the  extremities  cool,  and  the  same  danger  of 
pulmonary  oedema  is  incurred  that  arises  from  dilatation 
of  the  heart.  As  no  constant  cardiac  lesions  are  present 
in  this  form  of  derangement,  it  is  possible  that  some  in- 
fluence arises  which  paralyzes  the  cardiac  muscle.  Henoch 
suggests  (op.  cit.)  that  the  symptoms  are  due  to  disturb- 
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ances  in  the  innervation  of  the  pneumogastric  nerve  from 
uraemic  influences.  He  has  seen  a  number  of  cases  in 
which  these  "  collapse-hke  "  disturbances  of  the  heart's 
action  were  associated  with  distinct  signs  of  uraemia. 

Pericarditis  and  endocarditis  occasionally  arise  in  the 
course  of  scarlatinal  nephritis.  They  pursue  a  rapid 
course  and  almost  invariably  prove  fatal,  as  they  do  when 
they  complicate  other  forms  of  nephritis. 

From  what  has  been  said  in  reference  to  cardiac 
hypertrophy  in  this  disease,  it  will  be  readily  understood 
how  exalted  vascular  pressure  is  often  present  in  scarla- 
tinal nephritis,  more  especially  during  the  early  stage. 
Indeed,  the  late  Dr.  Mahomed  insisted  that  high  arterial 
tension  preceded  nephritis  in  all  cases  of  scarlatina,  and 
that  it  marked  what  he  termed  the  "  prealbuminuric 
stage "  of  the  disease.  Although  many  have  disagreed 
with  that  lamented  observer  as  to  the  causes  of  high 
arterial  pressure  in  these  cases,  yet  most  admit  that  it  is 
a  valuable  evidence  of  approaching  danger.  We  may 
have  increased  tension  of  the  pulse  before  nephritis  is 
discoverable  by  other  symptoms.  It  may  accompany 
the  early  course  of  nephritis,  or  it  may  continue  to  the 
end  if  hypertrophy  of  the  heart  be  constant.  If,  however, 
cardiac  dilatation  takes  place  at  any  time,  the  pulse  at 
once  loses  its  tension  and  becomes  dicrotic. 

Lastly,  anaemia  quickly  becomes  a  marked  feature  of 
scarlatinal,  as  of  other  forms  of  acute  nephritis. 

The  Respiratory  System. — The  consequences  of  scarla- 
tinal nephritis  here  are  very  similar  to  those  resulting  from 
acute  nephritis,  from  other  causes.  A  greater  liability  to 
pulmonary  oedema  is  encountered  in  the  scarlatinal  form, 
owing  to  the  occasional  occurrence  of  cardiac  dilatation 
in  the  latter.  In  such  cases,  also,  the  oedema  is  usually 
more  rapid  in  development  than  in  nephritis  from  other 


SYMPTOMS. 


209 


causes.  The  respirations  quickly  increase  from  forty  to 
sixty  in  the  minute,  and  the  kmgs  fill  up  so  rapidly  with 
serous  infiltration  that  death  may  result  in  a  few  hours. 
Pneumonia  and  pleurisy  are  frequent  causes  of  death  in 
this  disease.  Bronchial  catarrh  is  not  infrequent;  and  as 
long-  as  it  remains  uncomplicated  is  not  of  serious  con- 
sequence;  but  it  is  readily  kindled  into  the  acute  form, 
which  may  extend  to  the  pulmonary  tissue,  and  thus  prove 
fatal. 

The  Nervous  System. — Acute  uraemia  is  the  most  promi- 
nent consequence  of  the  disease  referable  to  the  nervous 
system.  This  occurs  with  about  the  same  frequency  in 
scarlatinal  nephritis  that  it  does  in  acute  nephritis  from 
other  causes,  pregnancy  excepted.  It  may  be  stated,  how- 
ever, that  uraemia  less  frequently  proves  fatal  in  scarlatinal 
than  in  any  other  form  of  nephritis.  Henoch  has  observed 
(op.  cit.)  that  the  nephritis  of  scarlatina  is  recovered 
from  even  more  rapidly  than  usual  after  uremia  has 
occurred.  I  believe  this  to  be  equally  true  of  other  forms 
of  nephritis  that  are  curable,  provided  the  convulsive 
seizures  are  survived. 

Visual  disturbances  of  all  kinds  are  probably  less  fre- 
quent in  scarlatinal  nephritis  than  in  any  other  variety  of 
acute  renal  disease.  Amblyopia  of  the  pure  uraemic  type, 
without  obvious  retinal  lesions,  occasionally  occurs.  The 
impairment  or  loss  of  vision  is  sudden  in  its  development 
in  these  cases,  and  usually  vision  is  restored  in  the  course 
of  a  few  days.  Rarely  hemorrhagic  retinitis  occurs,  the 
vision  remaining  impaired  for  weeks. 

CEdema  of  the  brain,  serous  effusion  beneath  the  cra- 
nium (hydrocephalus  externus),  or,  more  rarely,  into  the 
ventricles  (hydrops  ventriculorum),  are  occasional  results 
of  this  disease.    These  may  be  a  part  of  the  general  ana- 
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sarcoiis  condition  of  the  patient,  or  some  of  them  may 
arise  in  consequence  of  violent  convulsive  seizures. 

Various  other  disturbances  of  the  nervous  system  are 
occasionally  observed,  of  which  headache  is  the  most  com- 
mon. Occasionally,  acute  delirium  occurs  in  these  cases, 
immediately  preceding  or  following  the  convulsions.  Tin- 
nitus aurium,  deafness,  insomnia,  restlessness,  and  mental 
confusion,  are  sometimes  present.  In  themselves  they 
are  not  of  serious  consequence,  and  are  usually  transient ; 
but  their  presence  should  be  regarded  as  ominous  of  a 
coming  uraemic  storm. 

Partial  or  local  paralyses,  and  even  hemiplegia,  have 
been  recorded  as  following  convulsions  in  scarlatinal  neph- 
ritis. These  are  extremely  rare  occurrences,  however, 
and  are  probably  always  recovered  from  if  the  patient 
survive  the  other  consequences  of  the  disease. 

Course  and  Duration. — In  the  majority  of  cases  this 
disease  is  first  recognized  during  the  third  week,  less 
often  during  the  second  or  fourth  week.    The  first  symp- 
toms usually  are  moderate  but  increasing  albuminuria, 
mingled  with  casts  and  blood.    The  urine  is  diminished 
considerably  in  quantity,  and  is  passed  more  frequently 
than  normal.     Dropsy  soon  follows,  or  it  may  even  be 
the  first  symptom  noticed.     It  first  appears  in  the  face 
(in  the  eyelids  or  cheeks),  less  often  in  the  feet,  unless 
the  child  be  about.    The  dropsy  extends  till  a  general 
anasarcous  condition,  more  or  less  marked,  is  the  result. 
If  the  disease  pursue  a  favorable  course,  and  no  com- 
plications arise,  improvement  will  begin  after  a  week  or 
ten  days.    The  quantity  of  urine  is  increased  to  normal 
or  even  considerably  beyond,  the  quantity  of  albumin  is 
decreased,  the  blood  disappears  from  the  urine,  or  de- 
creases so  greatly  in  quantity  that  it  is  no  longer  apparent 
to  the  naked  eye.    The  dropsy  now  begins  to  decline,  and 
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if  the  symptoms  continue  to  improve,  albumin  usually 
disappears  in  the  course  of  three  or  four  weeks  and 
recovery  results. 

While  the  above  is  the  course  of  the  disease  in  most 
cases,  yet  it  does  not  always  pursue  such  an  uncomplicated 
career.  The  disease  exceptionally  sets  in  with  suppression 
of  the  urine,  which  is  quickly  followed  by  convulsions  or 
other  acute  ura^mic  manifestations.  In  other  cases  such 
extreme  symptoms  are  reached  more  gradually — after 
several  days  or  weeks.  Relapses  may  occur  at  almost 
any  period  of  the  disease :  the  case  may  be  proceeding 
favorably  up  to  the  third  or  fourth  week,  or  even  later, 
when  suddenly  the  urine  may  decrease  in  quantity,  be- 
coming bloody  and  highly  albuminous;  dropsy  may  extend 
quickly,  involving  the  chest,  and  the  life  of  the  patient 
may  be  placed  in  extreme  danger  from  pulmonary  oedema 
or  uraemia. 

In  other  instances  the  case  may  apparendy  be  progress- 
ing favorably,  when  suddenly  the  pulse  may  become 
feeble,  irregular,  and  sometimes  slow.  The  respirations 
may  become  rapid  and  the  extremities  cool,  and  death  may 
result  suddenly  from  collapse. 

In  other  cases,  the  disease,  though  perhaps  uncompli- 
cated, pursues  an  obstinate  course.  The  dropsy  does 
not  yield,  and  albumin  continues  to  be  excreted  in  large 
quantity.  The  disease  may  continue  thus  for  weeks  or 
months  and  pass  into  the  chronic  form. 

In  a  considerable  number  of  cases  the  physician  is  first 
called  to  treat  the  child  for  dropsy  ;  no  definite  history  of 
scarlatina  is  ascertainable.  Perhaps  a  vague  account  of 
transient  indisposition  may  be  elicited  as  having  occurred 
many  weeks  previously.  In  such  cases  the  disease  has 
passed  into  the  chronic  form  and  may  continue  indefinitely. 

Fmally,  in  a  limited  number  of  cases — and  I  desire  to 
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emphasize  this  fact — the  patient  is  brought  to  the  physician, 
suffering   from    cardiac    hypertrophy   with   sHght  albu- 
minuria, or  it  may  be  that  his  vision  has  been  faihng,  and 
this  is  found  on  examination  to  be  due  to  "  albuminuric 
retinitis."    A  history  of  scarlatina,  with  dropsy  six,  eight, 
or  even  ten  years  previous,  is  elicited.    Such  is  an  example 
of  the  cases  which  have  passed  from  under  treatment 
before  nephritis  has  been  cured,  the  renal  disease  con- 
tinuing in  a  latent  form  for  years,  till  at  length,  when  dis- 
covered, the  case  has  entered  the  list  of  hopeless  ones, 
and  life  has  become  irretrievably  blighted  in  its  hours  of 
promise.    It  is  to  be  feared  that  this  sad  picture — which 
is  no  rare  one — is  too  often  the  result  of  failure  to  continue 
the  treatment  until   all  evidences  of  the  disease  have 
disappeared. 

From  what  has  been  said,  it  will  be  readily  understood, 
that  both  the  course  and  duration  of  scariatinal  nephritis 
are  subject  to  great  variation.  The  disease  may  pursue 
an  uninterruptedly  mild  and  favorable  course  from  the 
beginning  ;  its  onset  may  be  so  violent  that  death  may 
result  in  a  few  hours  ;  or  it  may  assume  a  grave  form  at 
any  time  during  its  course,  after  having  previously  pro- 
gressed auspiciously. 

If  the  disease  prove  fatal  in  its  acute  stages,  death 
usually  occurs  within  the  first  eight  or  ten  weeks.  On  the 
other  hand,  if  the  disease  pursues  a  very  mild  course, 
or  if  it  passes  into  the  chronic  form,  it  may  continue  for 
several  years — two  to  fifteen. 

DIAGNOSIS. 


Constructive.— In  typical  cases  of  scariatinal  nephritis 
the  renal  inflammation  is  readily  recognized.  The  same 
characteristics  which  reveal  the  presence  of  acute  neph- 
ritis from  other  causes  may  be  relied  upon  to  disclose 
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the  presence  of  nephritis  of  scarlatinous  origin.  These 
have  been  fully  dwelt  upon  in  the  chapter  on  acute 
nephritis. 

It  is  only  in  those  rare  cases  of  scarlatinal  nephritis, 
in  which  the  disease  pursues  a  latent  or  irregular  course, 
that  special  difficulties  in  recognizing  the  disease  arise, 
and  these  demand  attentive  consideration  here. 

In  every  case  of  scarlatina,  no  matter  how  mild,  the 
urine  of  the  patient  should  be  examined  daily,  and  this 
rule  should  be  followed  especially  during  the  second, 
third,  and  fourth  weeks  from  the  onset  of  the  disease. 
The  examination  should  comprise  not  only  a  search  for 
albumin,  but  the  microscope  should  be  repeatedly  appealed 
to  for  evidences  of  the  presence  of  renal  disease,  for  it  is 
now  known  that  scarlatinal  nephritis  may  be  present,  while 
albumin  is  absent  from  the  urine,  at  least  temporarily  so. 

If  nephritis  be  present,  even  in  the  mildest  possible 
form,  the  urine  will  contain  renal  epithelium,  casts,  and 
usually  some  blood  corpuscles.  The  casts  may  be  cylin- 
droidal,  hyaline,  or  epithelial.  The  epithelium  will  be 
cloudy,  granular,  and  more  or  less  ■  degenerated  or  partly 
broken  down,  showing  its  disturbed  nutrition  previous 
to  desquamation.  It  is  true  that  if  only  a  small  por- 
tion of  the  urine  be  examined,  in  some  cases  none  of 
these  products  may  be  found;  but  this  does  not  prove 
their  absence  from  the  urine.  It  is  only  after  having 
collected  the  whole  urinary  sediment  of  twenty-four  hours, 
and  submitting  a  part  of  it.  to  the  microscope,  that  we  are 
able  to  say  positively  that  these  products  are  absent 
from  the  urine ;  and  it  is  only  under  similar  circumstances 
that  we  are  safe  in  assuming  that  nephritis  is,  or  is  not 
present,  in  doubtful  cases. 

Differential.— In  well-marked  cases  of  the  disease 
occurring  at  the  usual  periods  of  scarlatina,  if  the  latter 
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be  recognized  it  will  be  almost  impossible  to  mistake  the 
form  of  renal  disease  present.  In  those  cases,  however, 
in  which  scarlatina  has  been  overlooked  in  consequence 
of  its  mild  character,  doubts  may  arise  as  to  the  form 
of  the  renal  lesion.  Dropsy  and  other  evidences  of 
nephritis  may  be  present,  but  no  very  definite  history  of 
recent  illness  is  obtainable.  In  such  cases  careful 
inquiry  as  to  the  recent  appearance  of  scarlatina  in 
the  family  or  neighborhood,  and  a  critical  examination  of 
the  patient  for  evidences  of  recent  desquamation,  espe- 
cially on  the  fingers  or  toes,  or  a  history  of  recent  sore 
throat,  often  throw  sufficient  light  upon  the  question  to 
lead  to  a  correct  diagnosis  of  the  form  of  renal  lesion 
present. 

The  characteristics  which  distinguish  acute  nephritis  in 
p-eneral  from  other  forms  of  renal  disease  have  been  con- 
sidered  in  the  third  chapter  of  this  work,  and  they  are 
practically  identical  with  those  of  scarlatinal  nephritis. 

PROGNOSIS. 

The  prognosis  in  general  in  scarlatinal  nephritis  is 
extremely  uncertain.  While  probably  two-thirds  of  those 
attacked  by  the  disease  recover,  yet  its  course  is  so 
capricious  that  a  guarded  prognosis  should  always  be 
given.  More  cases  of  scarlatinal  nephritis  terminate 
in  recovery  than  those  of  acute  nephritis  from  most 
other  causes  ;  probably,  in  part,  because  the  renal  struc- 
ture undergoes  less  extensive  fatty  changes  in  scarlatinal 
nephritis  ;  and  in  part  because  the  reparative  powers  of 
the  system  are  greater  in  the  young  subjects  of  scarlatmal 
nephritis  than  in  older  subjects  of  acute  nephritis  from 
other  causes.    But  the  disease  is  so  likely  to  be  attended 
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by  accidents,  and  relapses  are  so  frequent  that  we  are 
never  justified  in  rendering  an  unqualifiedly  favorable 
prognosis  in  any  case. 

The  favorable,  as  well  as  the  unfavorable  indications, 
are  practically  the  same  as  those  in  acute  nephritis  from 
other  causes.  The  only  important  exception  to  this  is  the 
occasional  development  of  cardiac  complications,  especially 
cardiac  failure  in  scarlatinal  nephritis,  which  must  always 
be  regarded  as  extremely  grave. 

TREATMENT. 

Prophylactic.  —If  precautionary  measures  were  always 
adopted  in  the  treatment  of  scarlatina  with  the  view  to 
prevent  nephritis,  it  is  probable  that  the  renal  complica- 
tion would  occur  less  frequently,  and  that  many  of  the 
more  violent  cases  of  scarlatinal  nephritis  would  become 
considerably  modified.  In  all  cases  of  scarlet  fever  it  is, 
therefore,  highly  essential  that  appropriate  measures 
should  be  employed  from  the  beginning,  for  the  purpose 
of  preventing  or  modifying  the  renal  inflammation. 

Perhaps  the  most  important  of  these  preventive  meas- 
ures consist  in  a  careful  regulation  of  the  diet.  While  the 
same  general  principles  should  be  observed,  which  have 
been  advised,  in  the  first  chapter,  as  appropriate  in  the 
management  of  albuminuria,  yet  certain  facts  and  features 
connected  with  scarlatinal  nephritis  render  a  special  con- 
sideration of  this  subject  appropriate  in  this  place. 

The  most  striking  circumstance  in  this  connection  is  the 
fact  already  mentioned,  that  scarlatinal  nephritis  is  of  rare 
occurrence  during  the  first  year  of  life.  The  only  circum- 
stance that  seems  adequate  to  account  for  this  rarity  of 
scarlatinal  nephritis  during  infancy,  is  the  fact  that  these 
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patients  subsist  exclusively  upon  milk.  We  learn  from 
this  the  important  lesson  that  an  exclusive  milk  diet  is  the 
most  efficient  prophylactic  against  scarlatinal  nephritis  at 
our  command.  The  child  should,  therefore,  be  subjected 
to  an  exclusive  milk  diet,  from  the  commencement  of 
scarlet  fever,  and  this  should  be  continued  to  the  end  of 
the  fourth  week. 

While  it  is  not  desirable  to  purge  the  patient  actively, 
yet  the  bowels  should  not  be  permitted  to  become  consti- 
pated, as  the  latter  condition  is  exceedingly  liable  to  raise 
the  blood  pressure  in  the  vessels  and  precipitate  the  renal 
inflammation.  The  late  Dr.  Mahomed  held  that  the 
failure  of  the  bowels  to  move  but  for  a  single  day,  was 
often  sufficient  to  bring  about  the  above  results.  To 
children  under  four  years  of  age  a  grain  of  hydrarg.  cum. 
cret.  for  each  year  of  the  age,  may  be  given  at  bedtime,  if 
the  bowels  do  not  move  during  the  day ;  and  should  this 
not  produce  a  movement  of  the  bowels  by  the  following 
morning,  its  action  should  be  aided  by  means  of  an  enema. 
The  hygienic  measures  laid  down  in  the  first  chapter,  for 
albuminuria  in  general,  should  be  carefully  carried  out. 
All  violent  exertion  should  be  guarded  against — indeed, 
not  •  only  should  the  little  patient  be  confined  to  bed, 
but  his  whims,  as  well  as  his  wants,  should  receive  such 
attention  as  is  calculated  to  prevent  violent  or  long-con- 
tinued fits  of  crying.  Finally,  scarlet  fever  should  never 
be  treated  by  the  internal  administration  of  certain  drugs, 
more  especially  chlorate  of  potassium  and  the  salicylates. 
This  caution  would  scarcely  be  requisite,  were  it  not  for 
the  fact  that  some  authorities  still  advise  the  use  of  these 
drugs  in  scarlatina.  It  may,  therefore,  be  stated  that  both 
chlorate  of  potassium  and  the  salicyl  compounds  are  renal 
irritants,  capable  of  giving  rise  to  albuminuria  and  neph- 
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ritis  when  administered  internally  in  doses  generally  con- 
sidered harmless. 

Curative. — It  may  be  unhesitatingly- asserted  that  digi- 
talis is  the  most  powerful  weapon  we  possess  against  the 
nephritis  consequent  upon  scarlatina. 

If,  at  the  autopsy,  however,  we  look  at  the  engorged 
renal  glomeruli,  infiltrated  and  surrounded  by  exuded 
blood  corpuscles,  in  those  cases  in  which  death  has 
occurred  during  the  acute  stages  of  scarlatinal  nephritis, 
we  might  perhaps  naturally  be  led  to  hesitate  in  adminis- 
tering such  agents  as  increase  the  power  of  the  heart,  and 
consequently  the  force  of  the  blood  current.  But  digitalis 
does  something  more  than  this.  It  acts  as  a  powerful 
vaso-constrictor  to  the  arterioles,  and,  therefore,  to  the 
vessels  of  the  tufts.  Fothergill,  Gourvat,  and  Ackermann 
long  since  demonstrated  this  by  the  action  of  the  drug  on 
the  web  of  a  frog  and  mesentery  of  the  rabbit  under  the 
microscope.  While,  therefore,  the  blood  pressure  is  in- 
creased under  the  influence  of  digitalis,  and  consequently 
filtration  of  the  urine  is  hastened ;  in  addition  to  this  the 
calibre  of  the  vessels  of  the  tufts  is  diminished,  the 
permeability  of  their  walls  is  decreased,  and  corpuscles 
cease  to  exude.  The  desquamated  epithelium  within  the 
capsule  of  Bowman,  clogging  the  entrance  to  the  con- 
voluted tubes,  is  forced  out  by  the  increased  filtration  from 
the  tufts ;  the  flow  of  urine  is  reestablished  ;  the  hemor- 
rhage is  checked ;  the  inflammatory  products  are  washed 
away,  and  the  inflammation  itself  is  controlled.  Clinical 
experience  has  amply  demonstrated  the  superior  efficiency 
of  this  drug  in  the  treatment  of  these  cases  ;  indeed,  before 
its  true  modus  operandi  was  clearly  understood  it  had  won 
Its  way  into  popular  favor  as  a  remedy  for  scarlatinal 
dropsy ;  and  more  recent  and  thorough  knowledge  of  its 
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pharmacological  action  has  shown  that  its  beneficial  results 
in  such  cases  are  due  to  its  power  of  controlling  the  renal 
inflammation  upon  which  the  dropsy  depends. 

Digitalis  should,  therefore,  be  given  as  soon  as  the 
renal  inflammation  is  discovered,  and  its  administration 
continued  as  long  as  acute  symptoms  persist.  It  may  be 
given  in  the  form  of  tincture  in  doses  of  one  to  five  drops, 
according  to  the  age  of  the  child,  and  it  should  be  repeated 
every  sixth  hour. 

If  the  nephritis  be  mild  in  character,  as  evidenced  by 
slight  albuminuria,  absence  of  blood  from  the  urine,  and 
the  quantity  of  the  urine  remaining  little  reduced,  digitalis 
should  still  be  given  in  moderate  doses.  In  such  cases  it 
acts  as  a  preventive  against  the  onset  of  more  acute 
grades  of  nephritis,  by  narrowing  the  pathways  of  the 
blood  through  the  terminal  branches  of  the  interlobular 
arteries  and  vessels  of  the  tufts.  In  addition  to  this,  it 
sustains  the  heart,  retards  cardiac  hypertrophy,  and  often 
prevents  cardiac  dilatation  and  collapse. 

Should  the  symptoms  assume  a  more  acute  form,  as 
shown  by  the  quantity  of  urine  becoming  markedly  de- 
creased, and  especially  by  haematuresis  becoming  promi- 
nent, digitalis  should  be  given  in  larger  doses.  A  very 
advantageous  method  of  its  administration,  under  such 
circumstances,  is  to  give  three  or  four  full  medicinal  doses 
at  six  hours  intervals,  and  then  to  fall  back  to  medium 
doses  again.  By  this  means  we  test  the  susceptibility  of 
the  patient  to  the  action  of  the  drug  without  incurring  the 
risks  of  its  cumulative  effects.  Should  the  urine  become 
increased  in  quantity,  and  the  blood  diminished  by  this 
means,  these  favorable  changes  may  often  be  caused  to 
continue  under  the  smaller  doses  of  the  drug. 

Ergot,  also,  has  been  used  in  the  acute  grades  of  this 
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disease,  principally  with  a  view  to  check  the  discharge  of 
blood  from  the  kidneys.  It  sometimes  effects  this  purpose, 
but  with  much  less  certainty  and  efficiency  than  digitalis, 
and  in  several  other  respects  it  is  greatly  inferior  to 
the  latter  in  this  disease. 

The  anuria  of  scarlatinal  nephritis  differs  in  its  causes 
to  some  extent  from  that  which  occurs  in  other  forms  of 
acute  nephritis.  When  acute  nephritis  from  cold,  etc.,  was 
under  consideration,  it  was  stated  that  anuria  is  chiefly  due 
to  blocking  up  of  the  convoluted  tubes  with  colloid  matter. 
While  this  may  be  the  case  to  some  extent  in  scarlatinal 
nephritis,  also,  yet  it  is  altogether  probable  that  anuria  in 
the  disease  under  consideration  is  more  largely  due  to 
changes  within  the  glomeruli,  notably  the  profuse  desqua- 
mation of  the  intracapsular  epitheHum.  It  is  well  known 
that  this  desquamation  of  epithelium  from  the  lining  of 
Bowman's  capsules  in  most  cases  of  acute  scarlatinal 
nephritis  is  enormous,  in  many  cases  blocking  up  the 
intracapsular  spaces  and  entrances  to  the  convoluted 
tubes.  It  has  already  been  shown  in  Chapter  III.  that  if 
the  urine  be  rendered  alkaline,  the  free  colloid  matter 
occupying  the  convoluted  tubes  becomes  dissolved  and 
washed  out  with  the  urine.  Now  free  colloid  matter 
wherever  found  obeys  the  same  chemical  laws,  and  is 
sooner  or  later  dissolved  when  brought  into  contact  with 
alkaline  solutions.  If,  therefore,  the  urine  be  rendered 
alkaline  in  these  cases,  it  attacks  the  protoplasm  of  the 
necrosed  and  partly  broken  down  epithelial  cells  within 
the  capsules  of  Bowman  rendering  their  complete  disor- 
ganization and  solution  more  rapid,  and  greatly  facilitat- 
ing the  clearing  away  of  the  obstructions  on  which  anuria 
largely  depends. 

For  the  purpose  of  rendering  the  urine  alkaline,  the 
salts  of  potassium  formed  with  vegetable  acids  are  the 
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most  desirable  preparations.  They  should  not  be  given 
on  an  empty  stomach,  but  during  digestion,  as  they  then 
effect  the  purpose  in  view  more  rapidly  and  effectually. 

The  citrate  of  potassium  is,  on  the  whole,  perhaps  the 
most  desirable  preparation  for  administration  to  children 
in  these  cases,  owing  to  its  less  disagreeable  taste.  It 
may  be  given  in  doses  ranging  from  two  to  ten  grains, 
according  to  the  age  of  the  child.  It  should  be  mode- 
rately diluted  with  water,  and  it  may  be  repeated  every 
two  to  six  hours,  according  to  the  effect  produced  on  the 
reaction  of  the  urine.  I  have  not  observed  the  deleterious 
effects  of  these  preparations  of  potassium  on  the  system 
which  are  said  to  arise  sometimes  from  their  internal 
administration,  notably  cardiac  weakness  and  diminution 
of  arterial  blood  pressure,  although  I  have  given  the  citrate 
and  acetate  of  potassium  in  considerable  doses, — just  short 
of  the  purging  point — uninterruptedly  for  months. 

I  am  inclined,  therefore,  to  believe  that  it  is  chiefly 
those  salts  of  potassium  which  do  not  part  with  their 
oxygen  in  the  system,  and  are  excreted  undecomposed, 
that  produce  the  injurious  effects  referred  to.  Bartholow 
has  pointed  out  that  this  is  especially  the  case  with  the 
nitrate  and  chlorate  of  potassium.  This  much  is  certain, 
that  the  vegetable  salts  of  potassium  are  destroyed  in 
the  system,  and  are  eliminated  as  alkaline  carbonates 
(possibly  excepting  the  bitartrate.  Wood),  and  in  all 
probability  in  the  latter  form  they  are  comparatively 
harmless,  at  least  in  medicinal  doses,  even  to  young 
children. 

The  salts  of  sodium  formed  with  vegetable  acids  render 
the  urine  alkaline,  in  the  same  manner  as  do  those  of  the 
potassium  base.  They  do  not  produce  the  deleterious 
effects  on  the  organism  attributed  to  the  potassium  salts 
just  considered,  but  they  are  less  efficient  than  the  latter. 


TREATMENT. 


221 


As  it  is  sometimes  necessary  to  maintain  alkalinity  of  the 
urine  uninterruptedly  for  considerable  time  in  these  cases, 
the  salts  of  sodium  may  be  occasionally  substituted  for 
those  of  potassium.  For  this  purpose  the  acetate  of 
sodium  may  be  given  in  solution  in  doses  of  two  to  ten 
grains,  according  to  the  age  of  the  child  (adult  dose, 
fifteen  to  thirty  grains).  A  more  pleasant  form  for  ad- 
ministration is  the  effervescent  citro-tartrate  of  sodium 
(B.  P.),  which  may  be  given  in  water,  in  doses  ranging 
from  five  to  thirty  grains  (adult  dose,  5j  to  3ij).  But  the 
granular  effervescent  citrate  of  potassium  and  citro-tar- 
trate of  sodium,  as  prepared  by  Bishop,  of  London,  are 
the  most  palatable  forms  in  which  to  administer  these 
salts ;  which  is  an  important  consideration  in  the  case  of 
young  children. 

Diarrhoea,  which  is  not  uncommon,  should  be  modified, 
but  rarely  checked  completely,  unless  great  exhaustion 
results  therefrom,  for  the  reasons  already  explained. 
Threatening  constipation,  on  the  other  hand,  should  be 
averted  by  the  use  of  mild  aperients,  aided,  if  necessary, 
by  enemata. 

General  bloodletting  has  been  found  very  efificient  in 
many  cases  in  relieving  the  more  acute  symptoms.  If  the 
child  be  of  robust  constitution,  and  the  symptoms  do  not 
yield  to  other  measures,  from  two  to  six  ounces  of  blood 
may  be  taken  from  the  arm,  often  with  the  happiest 
results.  The  application  of  leeches  to  the  lumbar  region 
will  greatly  assist  in  overcoming  the  more  active  symp- 
toms of  this  disease  in  many  cases.  Cupping  the  loins, 
so  often  recommended,  is  inapplicable  in  the  case  of  young 
children.  Hot  fomentations  to  the  loins  are  excellent 
measures,  as  they  are  in  other  forms  of  acute  nephritis, 
and  their  use  should  not  be  neglected.  If  the  more  acute 
symptoms  become  somewhat  modified,  while  the  renal 
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inflammation  evinces  a  lingering  tendency,  counter-irrita- 
tign  to  the  lumbar  region  is  often  followed  by  prompt 
improvement  in  all  the  symptoms  of  the  disease.  For 
the  purpose  of  effecting  this,  croton  oil  is  the  safest  and 
most  efficient  agent  to  employ.     It  may  be  mixed  with 
olive  oil  in  the  proportion  of  one  part  of  the  former  to  two, 
three,  or  four  parts  of  the  latter,  according  to  the  age  of 
the  child.    I  prefer  to  make  these  applications  to  the  sides, 
in  the  concavities  immediately  above  the  crests  of  the 
iliac  bones,  where  they  are  equally  efficacious  as  when 
applied  direct  to  the  lumbar  region.    An  advantage  of 
the  former  locations  is,  that  the  child  is  not  caused  un- 
necessary suffering  when  lying  on  his  back;  moreover, 
the  irritated  cutaneous  surfaces  are  out  of  the  line  of 
pressure,  even  when  the  child  lies  on  his  side. 

Quinine  has  been  highly  extolled  in  the  treatment  of 
scarlatinal  nephritis.  In  cases  in  which  serous  effusion 
has  commenced  in  the  pleural  cavity  quinine  is  un- 
doubtedly serviceable,  as  it  tends  to  prevent  the  effused 
fluid  assuming  a  purulent  character.  Aside  from  the 
above  complications,  quinine — especially  in  large  doses, 
as  is  recommended — is  of  doubtful  utility  in  this  disease, 
since  large  doses  of  this  drug  enfeeble  the  action  of  the 
heart,  and  diminish  the  excretion  of  urea  and  uric  acid  by 
the  kidneys. 

Attention  should  be  given  to  cardiac  complications 
when  they  arise  in  the  course  of  scarlatinal  nephritis.  If 
the  area  of  cardiac  dulness  is  found  to  be  extending,  the 
impulse  of  the  apex  beat  to  be  changing  its  location, 
and  the  second  sound  of  the  heart  to  be  more  sharply 
accentuated  than  normal,  we  should  resort  without  delay 
to  cardiac  supportives,  as  these  symptoms  indicate  that 
hypertrophic  changes  are  in  progress. 

Digitalis,  if  not  already  being  given,  should  now  be  ad- 
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ministered  in  moderately  full  doses.  If,  notwithstanding 
this,  the  symptoms  of  hypertrophy  of  the  heart  become 
more  marked,  the  action  of  digitalis  may  be  aided  by  the 
administration  of  convallaria  majallis.  The  fluid  extract 
of  convallaria  majallis  may  be  given  in  conjunction  with 
digitalis  in  doses  of  three  to  ten  drops.  The  extract  of  the 
leaf  only  should  be  used,  as  but  little  of  the  properties 
which  act  upon  the  heart  reside  in  the  root  of  the  plant, 
and,  moreover,  the  latter  is  emeto-cathartic  to  an  active 
extent  (Bartholow) .  The  convallaria  may  be  given  in  full 
doses  and  continued  indefinitely,  as  it  is  not  cumulative  in 
its  action.  In  many  cases  the  progressing  cardiac  hyper- 
trophy will  be  stayed  by  resort  to  the  above  measures. 

Less  frequently,  hypertrophic  changes  in  the  heart  con- 
tinue unchecked  and  pass  into  dilatation  of  the  ventricle, 
or  the  latter  may  occur  suddenly  ;  or  the  pulse  may  become 
irregular  or  slow  with  symptoms  of  collapse,  as  previously 
remarked.  We  have  then  to  deal  with  an  exceedingly 
grave  complication. 

The  extended  observations  of  Dr.  Thomas  R.  Fraser 
on  the  action  of  strophanthus  (see  British  Medical  Jour- 
nal, Nov.  14,  1885),  lead  us  to  hope  that  in  this  drug  we 
possess  a  more  efficient  remedy  for  these  special  cases 
than  in  any  of  the  digitalis  group  hitherto  employed.  Ac- 
cording to  Dr.  Fraser's  investigations,  strophanthus  is  a 
more  powerful  and  rapid  stimulant  to  the  cardiac  muscle 
than  is  digitalis,  and  it  is,  therefore,  peculiarly  suited  to 
the  cases  under  consideration.  The  adult  dose  of  the 
tincture  of  strophanthus  is  from  two  to  six  drops,  and 
Dr.  Fraser  has  found  no  evidences  of  cumulative  action 
of  the  drug  from  its  long-continued  administration. 

Although  strophanthus  is  invaluable  in  cases  of  pure 
cardiac  failure,  it  should  not  be  substituted  for  digitalis 
in  the  general  treatment  of  scarlatinal  nephritis.  Unlike 
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digitalis,  strophanthus  exerts  little  or  no  influence  over 
the  arterioles,  its  whole  power  over  the  circulatory  appa- 
ratus, according-  to  Dr.  Fraser,  being  expended  upon  the 
heart.  It  will,  therefore,  be  understood  that  in  those 
cases  in  which  the  nephritis  is  very  acute,  and  the  urine 
very  bloody,  the  continued  use  of  strophanthus  would  be 
likely  to  aggravate  the  renal  mischief.  Under  these  cir- 
cumstances digitalis  outranks  all  other  drugs  in  point  of 
efficiency  in  subduing  renal  inflammation. 

The  range  of  utility  of  strophanthus  in  scarlatinal  neph- 
ritis is  limited  to  cases  characterized  by  great  weakness  of 
the  heart's  action,  and  in  such  cases  it  promises  to  prove 
the  most  efficient  cardiac  stimulant  at  our  command. 

The  remaining  symptoms,  as  well  as  complications,  of 
scarlatinal  nephritis,  are  for  the  most  part  identical  with 
those  occurring  in  the  course  of  acute  nephritis  from  other 
causes,  and  the  measures  designed  for  their  relief  demand 
no  special  consideration  here,  as  they  have  been  detailed 
in  Chapter  III. 

Before  leaving  this  subject,  it  only  remains  to  insist  upon 
the  great  importance  of  treating  all  cases  of  scarladnal 
nephritis,  however  mild,  until  all  evidences  of  the  disease 
shall  have  passed  away.  The  absence  of  albumin  from 
the  urine  does  not  constitute  sufficient  evidence  of  res- 
toration to  dismiss  the  case  permanently  from  observa- 
tion. Casts  are  usually  to  be  found  in  the  urine  of  these 
patients,  two,  three,  or  four  weeks  after  albuminuria  has 
subsided,  and  in  some  cases  considerably  longer.  These 
teach  us  that  nephritis  still  lingers  in  some  portion  of  the 
renal  tract  in  a  latent  form,  or,  at  least,  that  the  structure 
of  the  gland  has  not  completely  regained  its  normal  con- 
dition. 

So  bng  as  casts  are  present  in  the  urine  the  patient 
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should  be  kept  under  at  least  occasional  observation.  It 
is,  indeed,  advisable  that  the  urine  should  be  carefully 
examined,  both  chemically  and  microscopically,  several 
weeks  after  all  traces  of  nephritis  have  disappeared  from 
the  urine. 

When  the  medicinal  treatment  of  scarlatinal  nephritis  is 
discontinued,  special  instructions  should  be  given  to  ob- 
serve a  careful  regulation  of  the  hygiene  of  albuminuria 
(Chapter  I.)  for  several  months. 


15 


CHAPTER  VII. 


PUERPERAL  NEPHRITIS. 


The  occurrence  of  albuminuria  during  the  period  of 
gestation  attracted  no  special  attention  from  early  writers. 
It  was  not  until  Rayer  published  his  Traite  des  Maladies 
des  Rems,  in  1839,  that  this  subject  began  to  attract  notice. 
Rayer  wrote  that  he  frequently  observed  that  his  "  neph- 
rite albumineuse"  occurred  in  women  who  were  pregnant. 
His  pupil,  Cohn,  asserted  later  that  albuminuria  and  con- 
vulsions of  pregnancy  were  due  to  nephritis.  We  now 
know  that  both  albuminuria  and  nephritis  occur  in  a  large 
number  of  cases  of  pregnancy,  and  that  convulsions  of  a 
very  fatal  type  are  liable  to  accompany  them. 

The  existence  of  albuminuria  during  gestation  does  not 
always  imply  that  nephritis  is  present;  for  slight  albu- 
minuria is  not  uncommon  during  the  gravid  state  when 
the  kidneys  are  not  inflamed. 

The  reports  of  lying-in  hospitals  give  the  proportion  of 
cases  of  nephritis  occurring  during  gestation  as  i  m  130 
to  I  in  1 50.  It  was  formerly  held  that  puerperal  nephritis 
is  confined  mostly  to  the  latter  months  of  gestation,  but 
more  recent  observations  have  shown  that  the  disease 
arises  usually  during  the  middle  months. 

Statistics  show  that  the  majority  of  cases  of  puerperal 
nephritis  occur  for  the  first  time  among  primiparse.  It 
has,  therefore,  been  assumed  that  primiparse  are  more 
liable  to  the  disease  than  multipara,  but  this  does  not 
necessarily  follow.    It  would  be  safer  to  state,  as  Dr.  Ralfe 
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writes  (op.  cit),  "  that  women  who  have  not  been  the  sub- 
ject of  nephritis  in  their  first  pregnancy  are  less  liable  to 
the  disease  in  subsequent  pregnancies." 
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Lever  was  probably  the  first  to  claim  that  puerperal 
nephritis  is  due  to  the  pressure  exerted  by  the  gravid 
uterus  upon  the  renal  veins.  Rosenstein,  Simpson,  and 
others  advocated  the  same  view;  and,  for  some  time,  this 
explanation  was  accepted  without  dissent.  Recently,  how- 
ever, the  mechanical  theory  of  the  production  of  puerperal 
nephritis  has  met  with  opposition,  especially  from  Bartels, 
on  anatomical  grounds. 

The  following  facts  seem  to  invalidate  the  theory  of  the 
mechanical  causes  of  puerperal  nephritis  : 

[a)  As  the  gravid  uterus  rises  from  the  pelvis,  it  does  so 
in  the  line  of  the  axis  of  the  pelvic  inlet,  which  is  directed 
away  from  the  vertebral  column,  and  impinges  against  the 
anterior  abdominal  wall.  Now,  as  the  lower  end  of  the 
uterus  is  within  the  pelvic  cavity,  it  follows,  as  Bartels  has 
remarked,  that  "  the  uterus  would  have  to  be  bent  back- 
ward on  itself  at  a  considerable  angle  just  above  the  inlet 
to  the  true  pelvis  in  order  to  be  able  to  touch  the  anterior 
surface  of  the  second  lumbar  vertebra "  (the  location  of 
the  renal  veins). 

{d)  If  we  even  admit  that  the  gravid  uterus  is  capable 
of  so  changing  its  normal  position  as  to  impinge  upon  the 
second  lumbar  vertebra,  it  could  only  compress  the  left 
renal  vein  as  it  crosses  in  front  of  the  abdominal  aorta ; 
the  right  renal  vein  passes  out  from  the  kidney  to  the 
vena  cava  across  a  space  which  is  protected  from  direct 
pressure  of  the  uterus  in  front  by  the  vertebral  column. 
If,  therefore,  direa  pressure  of  the  gravid  uterus  were  the 
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cause  of  the  renal  disturbance,  the  left  kidney  only  should 
become  affected  ;  while,  as  a  matter  of  fact,  in  puerperal 
nephritis  both  kidneys  are  simultaneously  affected. 

{c)  That  puerperal  nephritis  does  not  arise  from  general 
abdominal  pressure  is  shown  by  the  fact  that  intra-abdo- 
minal   pressure  due  to  other  causes  than  pregnancy, 
as  from  large  growths  of  the   ovary,  or  even  of  the 
uterus  itself,  does  not  cause  nephritis.    The  ascites  some- 
times associated  with  abdominal  growths  is  not,  as  has 
been  claimed,  due  to  nephritis,  or  even  to  pressure.  M. 
Ferrier  has  shown  before  the  Soci6te  de  Chirurgie  that 
these  growths  are  accompanied  by  ascites  only  when  vege- 
tations are  developed  on  their  exterior.    "  The  secretions 
discharged  into  the  peritoneum  by  these  pseudo-glands 
constitute  a  colloid  material  which  sets  up  in  the  peritoneum 
osmosis,  whence  arises  the  constant  increase  of  peritoneal 
fluid— that  is,  ascites."    Moreover,  Mehee  has  pointed  out 
that  this  fluid  contains  more  solids  than  the  ascitic  fluid  of 
cardiac  or  renal  disease— 66  to  71  grammes,  instead  of  59 
per  kilogramme  of  fluid, 

[d)  Neither  the  anatomical  changes  in  the  kidneys,  nor 
the  symptoms  of  puerperal  nephritis  correspond  to  those 
produced  by  venous  stasis  from  other  causes. 

{e)  Puerperal  nephritis  frequently  arises  during  the 
early  months  of  gestation,  before  mechanical  pressure  can 
be  taken  into  consideration  as  an  exciting  cause. 

These  facts  seem  to  render  the  mechanical  theory  of  the 
production  of  puerperal  nephritis  untenable. 

To  what,  then,  are  we  to  ascribe  the  nephritis  which  so 
frequently  arises  during  the  course  of  gestation  ?  On  the 
whole,  it  seems  most  reasonable  to  suppose  that  puerperal 
nephritis  is  brought  about  by  some  change  in  the  blood. 
Frerichs  pointed  out  that  the  pregnant  woman  is  unusually 
hydreemic ;  that  the  blood  contains  less  albumin  and  red 
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corpuscles  than  normal ;  and  that  the  white  corpuscles  are 
increased  in  number.  While  this  may  have  a  predis- 
posing-influence,  yet  it  seems  likely  that  some  disturbing 
element  in  addition  is  present  in  the  blood,  which  acts 
upon  the  renal  structure  as  an  irritant;  for  a  hydrsemic 
condition  is  often  present  to  an  extreme  degree  in  many 
states  of  the  system  besides  that  of  pregnancy  without 
our  being  able  to  recognize  it  alone  as  a  common  cause  of 
nephritis. 

It  has  been  alleged  that  the  direct  cause  of  puerperal 
nephritis  is  a  toxic  one,  consisting  of  the  waste  products 
of  tissue  metamorphosis  going  on  in  the  foetal  organism, 
and  that  these  passing  through  the  maternal  blood,  are 
eliminated  by  the  kidneys,  causing  irritation  and  some- 
times inflammation  in  those  organs  during  their  excretion. 
At  least  one  circumstance  seems  to  support  this  view, 
namely,  that  in  twin,  or  multiple  pregnancy,  the  tendency 
to  nephritis  is  much  greater  than  when  gestation  is  single. 
This  was  so  apparent  to  Litzmann  that  in  doubtful  cases 
he  decided  against  twin  gestation  when  the  urine  contained 
no  albumin  (Bartels). 

Acute  atrophy  of  the  liver  owes  its  origin  with  great 
frequency  to  the  puerperal  state,  and  Braun  and  Heller 
have  observed  that  the  blood  drawn  during  pregnancy 
frequently  contains  the  bile  elements  in  considerable  quan- 
tities. Dr.  Fehling,  in  a  memoir  recently  read  before  a 
meeting  of  German  scientists  at  Strasburg,  called  attention 
to  the  frequency  of  habitual  death  of  the  embryo  in  puer- 
peral nephritis,  in  cases  in  which  there  is  no  evidence  of 
syphilis. 

It  is  not  improbable,  therefore,  that  during  the  puer- 
peral state  some  disturbing  element  is  present  in  the  blood 
which  acts  as  an  irritant  to  the  kidneys,  and  which  is 
sometimes  capable  of  exciting    inflammation    in  those 
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organs,  as  well  as  acting  injuriously  upon  the  organism  in 
other  ways.  We  must,  however,  admit  that  we  are  igno- 
rant of  the  exact  nature  of  the  cause  of  puerperal 
nephritis,  as  also  of  the  cause  of  scarlatinal  nephritis ; 
and  for  the  present  these  questions  must  be  left  to  be 
determined  by  future  investigation. 

MORBID  ANATOMY. 

Perhaps  in  no  other  form  of  nephritis  do  the  changes 
in  the  kidneys  vary  so  much,  both  under  the  microscope 
and  to  the  naked  eye,  as  in  puerperal  nephritis.  This 
fact  probably  accounts  for  the  widely  different  opinions 
held  by  various  authors  as  to  the  pathology  of  the 
disease  under  consideration.  If  death  results  from 
eclampsia  during  or  near  labor  at  term,  the  kidneys  are 
usually  found  enlarged,  and  their  consistence  altered,  the 
organs  feeling  less  firm  and  resistant  than  normal.  The 
surfaces  of  the  organs  are  smooth,  and  their  capsules  non- 
adherent. On  section,  it  is  noted  that  the  cortex  is  deeply 
injected  with  blood,  and  the  cut  surfaces  present  a  brown- 
ish-red appearance  The  pyramids  are  hypersemic  and 
striped. 

On  microscopic  examination  it  is  observed  that  the 
cortex  is  the  part  most  affected.  The  epithelial  cells 
lining  the  convoluted  tubes  are  seen  to  be  swollen,  and 
in  some  places  they  have  become  fatty.  Hemorrhagic 
extravasations  are  less  frequent  and  pronounced  than  in 
other  forms  of  acute  nephritis,  especially  the  scarlatinal 
form  ;  yet  patches  of  migrated  blood  corpuscles  may  some- 
times be  seen  between  the  convoluted  tubes,  and  about 
the  glomeruli.  Colloid  matter  is  observed,  sometimes  in 
abundance,  blocking  up  the  convoluted  tubes ;  with  this, 
fatty  and  epithelial  products  are  sometimes  mixed.  The 
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interlobular  vessels  are  distended,  as  are  also  the  afferent 
arterioles.  The  glomeruli  are  enlarged  in  consequence 
of  the  distention  of  the  vessels  of  the  tufts.  In  some 
cases  the  cortex  is  less  vascular  than  that  described. 

If,  on  the  other  hand,  the  patient  should  survive  the 
period  of  labor,  and  nephritis  pass  on  into  the  chronic 
form,  or  should  succeeding  pregnancies  be  accompa- 
nied by  repeated  attacks  of  nephritis,  we  may  find  after 
death  altogether  different  anatomical  changes  in  the 
kidneys.  In  such  cases  the  appearances  of  the  organs 
often  approach  those  of  chronic  nephritis,  even  showing 
slight  atrophy,  with  granular  surfaces  and  slightly  adhe- 
rent capsules ;  in  short,  the  changes  are  those  of  chronic 
nephritis  in  its  late  stages,  described  in  Chapter  IV. 

In  the  early  course  of  puerperal  nephritis  the  anatomical 
changes  differ  from  those  in  other  forms  of  nephritis, 
chiefly  in  their  less  pronounced  degree  ;  the  more  intense 
grades  usually  occur  only  after  considerable  duration  of 
the  disease.  The  anatomical  changes  found  in  the  late 
stages  of  puerperal  nephritis  differ  from  those  of  chronic 
nephritis  from  other  causes,  chiefly  in  the  more  pronounced 
connective  tissue  changes  in  the  kidneys  found  in  the 
former. 

SYMPTOMS. 

Puerperal  nephritis  usually  begins  without  very  active 
symptoms,  and  it  may  so  continue  for  weeks  or  months, 
before  dropsy,  eclampsia,  or  other  marked  symptom ' 
directs  attention  to  the  kidneys.  The  general  condition 
of  the  patient  often  remains  unimpaired,  and  there  is  so 
litde  to  attract  attention  that  the  disease  may  remain  un- 
discovered until  the  later  months  of  gestation  are  reached  ; 
indeed,  there  is  reason  to  believe  that,  in  some  cases,  the 
disease  continues  through  the  period  of  labor,  and  after- 
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ward  subsides  widiout  having  been  discovered.  More 
often,  however,  some  .symptom,  most  frequently  dropsy, 
directs  attention  to  the  disease  at  an  earHer  period. 

Dropsy. — While  this  is  usually  first  observed  in  the  feet 
and  lower  extremities,  it  is  not  limited  to  these  locations 
in  puerperal  nephritis.  It  also  appears  in  the  face,  and, 
sooner  or  later,  in  other  parts  of  the  body,  and  this  fact 
serves  to  distinguish  the  dropsy  of  puerperal  nephritis  from 
the  oedema  of  the  limbs  which  is  not  uncommon  in  preg- 
nant women  whose  kidneys  are  free  from  disease.  Dropsy 
of  puerperal  nephritis  is  usually  more  tardy  in  its  develop- 
ment than  that  associated  with  acute  nephritis  from  other 
causes.  Exceptionally,  cases  are  met  with  in  which  dropsy 
reaches  a  comparatively  high  grade  in  the  course  of  a  few 
days. 

The  extent  of  the  dropsy  depending  upon  puerperal 
nephritis  is  subject  to  considerable  variation.  Sometimes 
it  merely  amounts  to  moderate  oedema  of  the  subcuta- 
neous areolar  tissues,  and  even  that  may  be  confined  to 
certain  locations.  It  may  continue  throughout  in  this  mild 
form,  with  but  little  fluctuation.  In  other  cases  anasarca 
becomes  so  extreme  that  it  is  difficult  for  the  patient  to 
walk  about.  If  the  nephritis  remains  untreated,  dropsy 
usually  increases  up  to  the  termination  of  labor,  after  which 
it  begins  to  decline,  and  in  favorable  cases  quickly  passes 
away.  Although  ascites  is  quite  common  in  puerperal 
nephritis,  the  thoracic  cavity  is  less  frequently  the  seat  of 
serous  effusion  than  in  acute  nephritis  due  to  other  causes. 

Lastly,  in  a  considerable  number  of  cases  of  puerperal 
nephritis  no  dropsy  whatever  occurs,  and  in  such  cases 
the  nephrids  must  be  considered  as  very  mild  in  character. 

The  Urine. — As  a  rule,  the  urine  becomes  diminished 
in  quandty  in  puerperal  nephrids.'  The  decrease  may  be 
so  slight  at  first  that  it  is  not  noticed,  but  actual  measure- 
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ment  will,  in  nearly  every  case,  demonstrate  that  the 
quantity  is  below  the  normal.  For  weeks  or  months 
this  falling  off  may  be  but  moderate  or  slight.  At  any 
time,  however,  the  urine  is  liable  to  sudden  decrease, 
though  it  seldom  is  completely  suppressed.  The  degree 
of  diminution  may  be  taken  as  a  fairly  reliable  index  of 
the  extent  and  gravity  of  the  nephritis  in  individual  cases. 

The  specific  gravity  of  the  urine  is  usually  inversely 
as  the  quantity  of  urine  excreted,  it  being  higher  when 
the  quantity  passed  is  reduced,  and  vice  versa.  It  is 
seldom,  however,  that  the  urine  in  puerperal  nephritis 
attains  the  high  specific  gravity  seen  in  acute  nephritis 
from  other  causes.  It  may  range  slightly  above  normal 
(1.022  to  1.028),  or  it  may  descend  below  normal  (1.015). 
After  the  termination  of  labor,  if  other  symptoms  improve, 
it  is  not  uncommon  for  the  specific  gravity  to  fall  to  1.012. 

The  color  of  the  urine  is  subject  to  considerable  varia- 
tions. During  the  more  active  grades  of  the  disease  it  is 
usually  dark  in  color,  yet  it  seldom  contains  many  red 
blood-corpuscles,  as  in  other  forms  of  acute  nephritis  ; 
neither  is  it  as  turbid  or  smoky  as  in  the  latter,  although 
it  is  not  clear,  especially  when  the  specific  gravity  is  high. 
The  urine  contains  hyaline,  granular,  and  fatty  casts  ;  and 
renal  epithelium  is  usually  present.  It  may  be  stated, 
however,  that  the  urinary  sediment  is  usually  much  less 
in  quantity,  as  a  whole,  in  this  than  in  any  other  form  of 
acute  nephritis.  The  percentage  of  urea,  as  a  rule,  is 
reduced,  though  subject  to  great  variation.  Albumin  is 
usually  present,  often  in  remarkably  large  quantities.  The 
latter  fact  has  been  especially  spoken  of  by  numerous 
observers,  and  has  been  held  to  be  due,  in  a  large  measure, 
to  the  altered  condition  of  the  blood  common  in  pregnant 
women.  However  that  may  be,  the  fact  remains  that  in 
these  cases  the  quantity  of  albumin  present  is  greater  in 
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proportion  to  the  actual  extent  of  the  renal  lesions  than 
in  any  other  form  of  nephritis.  At  first  the  quantity  may 
not  be  excessive,  especially  if  nephritis  arises  during  the 
early  months  of  gestation.  In  the  later  months,  however, 
it  is  mostly  always  large  in  quantity,  especially  during  or 
immediately  preceding  eclampsia. 

The  Digestive  System. — In  the  early  course  of  the  dis- 
ease the  stomach  often  escapes  disturbance,  which  seems 
remarkable  when  we  reflect  that  the  reflex  irritability 
of  the  stomach  is  often  greatly  exalted  during  gesta- 
tion. As  the  disease  advances,  however,  nausea  is  very 
likely  to  be  present,  especially  if  the  disease  is  of  a 
pronounced  type.  The  derangement  of  the  stomach  due 
to  nephritis  should  not  be  confounded  with  that  arising 
from  pregnancy.  In  the  former  nausea  and  vomiting 
are  likely  to  occur  at  any  time  during  the  day,  and  the 
appetite  is  usually  lost ;  while  in  the  latter  the  nausea  and 
vomiting  are  mosdy  confined  to  the  early  hours  of  the 
day,  and  the  appetite  often  remains  unimpaired  The 
bowels  are  less  frequendy  disordered  in  puerperal  neph- 
ritis than  in  other  forms  of  acute  nephritis. 

The  Circulatory  System. — The  pulse  is  usually  slow, 
full,  incompressible,  and  marked  by  high  tension,  as  shown 
by  the  sphygmograph.  Anaemia  may  be  noticeable,  but 
usually  to  a  much  less  extent  than  in  other  forms  of  acute 
renal  diseases. 

I  have  been  particularly  impressed  with  the  frequent 
occurrence  of  cardiac  complications  in  chronic  nephritis  of 
puerperal  origin.  The  majority  of  cases  which  have  come 
to  me  in  which  nephritis  either  continued  through  or  re- 
appeared in  succeeding  gestations,  were  associated  with 
cardiac  complications.  I  do  not  believe  this  was  due  to 
preexisting  cirrhosis  of  the  kidneys,  as  most  of  these  cases 
occurred  in  padents  under  thirty  years  of  age. 
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The  usual  form  of  cardiac  lesion  in  such  cases  is 
hypertrophy  of  the  left  ventricle,  which,  I  believe,  runs  a 
more  rapid  course  than  does  cardiac  hypertrophy  asso- 
ciated with  genuine  cirrhosis  of  the  kidneys.  My  reason 
for  this  belief  is  the  fact  that  I  have  observed  dilatation 
of  the  heart  to  follow  upon  cardiac  hypertrophy  in  these 
cases  at  a  comparatively  early  date.  In  one  case  in  a  woman 
aged  twenty-seven  years,  nephritis  being  present  in  two 
consecutive  gestations,  in  each  of  which  abortion  occurred 
about  the  fifth  month,  very  marked  dilatation  of  the  heart 
developed  and  proved  fatal  within  eighteen  months  from 
date  of  first  gestation. 

I  am  satisfied  that  cardiac  complications  are  much  more 
frequent  in  the  late  stages  of  puerperal  nephritis,  than  in 
chronic  renal  inflammation  from  other  causes,  primary 
cirrhosis  of  the  kidney  excepted. 

The  Nervous  System. — Of  all  the  consequences  of  puer- 
peral nephritis,  none  is  so  obvious  as  its  effect  upon  the 
nervous  system  ;  indeed,  in  no  other  form  of  renal  disease 
is  the  nervous  system  so  frequently  and  so  profoundly 
disturbed. 

If  we  take  into  consideration  the  fact  that  the  reflex 
susceptibilities  of  the  nervous  system  are  highly  exalted 
in  the  pregnant  state,  we  shall  probably  be  led  to  a  correct 
solution  of  the  cause  of  this  frequent  disturbance  of  the 
nervous  system  in  the  disease  under  consideration.  Cer- . 
tainly  no  other  circumstance  seems  adequate  to  account 
for  it.  The  renal  lesions  are  rarely  so  profound  in 
puerperal  nephritis  as  in  acute  nephritis  from  other 
causes  ;  in  fact,  they  are  often  remarkably  slight  in  the 
former.  Neither  is  there  anything  special  in  connection 
with  the  renal  function  itself  which  should  cause  us  to 
apprehend  greater  damage  to  the  nervous  system  in  these 
cases.    The  quantity  of  the  urine  and  its  percentage  of 
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urea  do  not  usually  suffer  greater  reduction  in  puer- 
peral than  in  acute  nephritis  from  most  other  causes.  It 
therefore  seems  reasonable  to  conclude  that  the  pregnant 
state  strongly  predisposes  the  nervous  system  to  the 
disturbing  influences  of  nephritis  ;  and  this  conclusion  is 
in  harmony  with  our  knowledge  of  other  disturbances  of 
the  system  consequent  upon  gestation. 

The  most  prominent  disturbance  of  the  nervous  system 
resulting  from  puerperal  nephritis  is  urasmic  convulsions, 
more  commonly  known  in  this  connection  under  the  name 
of  eclampsia.  In  no  other  form  of  acute  nephritis  is  this 
•complication  so  frequent  or  so  fatal;  and  for  these  reasons 
it  demands  careful  consideration. 

It  is  not  claimed  that  all  convulsions  occurring  during 
pregnancy  and  labor  are  ursemic.  There  are  no  reasons 
why  epilepsy,  hysteria,  etc.,  should  not  arise  in  the  puer- 
peral as  well  as  in  the  non-puerperal  state ;  in  fact,  from 
what  has  been  already  said  as  to  heightened  reflex  sus- 
ceptibility of  the  nervous  system  during  pregnancy,  it  will 
appear  evident  that  both  hysterical  and  epileptic  convul- 
sions are  even  more  likely  to  occur  in  the  pregnant  than 
in  the  non-pregnant  condition.  While  the  above  is  quite 
true,  yet  both  clinical  observation  and  the  anatomical 
changes  present  in  the  kidneys  in  the  great  majority  of 
the  more  severe  cases  of  puerperal  convulsions,  show  that 
they  are  of  renal  origin,  and  ursemic  in  character. 

Although  puerperal  convulsions  usually  arise  during 
labor,  they  may  occur  as  early  as  the  third  month  of 
gestation,  or  be  postponed  until  after  delivery.  The  statis- 
tics of  Braun  and  Weiger  show  that  more  than  one- 
half  of  the  cases  of  puerperal  eclampsia  occur  during 
labor;  of  the  remaining  cases,  about  twenty-four  per 
cent,  occur  before  labor,  and  about  the  same  percentage 
after   delivery.     If,  however,  we  take    into  considera- 
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tion  the  brief  period  of  labor  compared  with  the  whole 
period  of  gestation,  including-  the  puerperal  state,  the 
preponderating  influence  of  labor  in  the  production  of 
eclampsia  will  become  more  apparent.  This  fact  should 
not  be  lost  sight  of  when  the  question  arises  as  to  the 
propriety  of  inducing  premature  labor  in  any  given  case. 

The  most  frequent  form  of  visual  disturbance  in  this 
disease  is  "uraemic  amaurosis."  This  develops  suddenly, 
causing  great  impairment,  or  complete  loss  of  sight.  In 
most  cases  it  arises  previous  to  labor,  and  is  sometimes 
the  first  symptom  that  attracts  attention  and  leads  to  the 
discovery  of  nephritis.  In  most  cases  it  quickly  subsides 
after  the  termination  of  labor.  Amaurosis  from  degen- 
eration of  the  optic  nerve  (albuminuric  retinitis)  occurs 
much  less  frequently.  The  cases  in  which  I  have  observed 
this  condition  have  been  chiefly  those  in  which  nephritis 
has  either  continued  through  pregnancy  and  become 
chronic,  or  recurred  in  successive  gestations. 

Headache  is  said  to  be  more  severe  in  puerperal  than  in 
most  other  forms  of  nephritis.  It  is  especially  likely  to 
precede  for  some  time  the  outbreak  of  convulsions  ;  hence, 
when  present,  it  serves  as  a  waning  of  the  approach  of 
eclampsia. 

Lastly,  Litzmann  has  observed  the  frequent  appearance 
of  neuralgic  pains  in  the  region  of  the  kidneys  in  puer- 
peral nephritis.  As  these  attacks  were  invariably  accom- 
panied by  a  diminution  of  the  urine,  which  latter  became 
restored  in  quantity  when  the  pain  subsided,  Bartels  sug- 
gested that  temporary  compression  of  the  ureter  by  the 
gravid  uterus  might  account  for  these  symptoms. 

The  remaining  symptoms  of  puerperal  nephritis  are 
similar  in  most  respects  to  those  of  acute  nephritis  from 
other  causes.  With  the  exception  of  convulsions,  the 
secondary  complications  of  puerperal  nephritis  are  com- 
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paratively  uncommon.  When,  however,  they  do  arise, 
they  are  essentially  the  same  in  their  character  and  mani- 
festations as  the  complications  of  acute  nephritis  from 
other  causes. 

Course  and  Duration. — Puerperal  nephritis  usually 
pursues  a  mild  course  for  several  weeks  or  months  ; 
and  in  such  cases  it  is  in  reality  a  subacute  form  of  neph- 
ritis. There  is  usually  a  slight  diminution  in  the  quantity 
of  urine,  and  the  latter  does  not  contain  blood  in  notice- 
able quantity.  The  appetite  may  remain  good,  dropsy 
be  absent,  and  the  patient  feel  as  well  as  usual.  Neph- 
ritis may  arise  during  the  third,  fourth,  or  fifth  month 
of  gestation,  and  pursue  this  mild  course  up  to  within 
a  few  weeks  or  days  before  the  commencement  of  labor. 
In  most  cases,  however,  dropsy  appears  during  the  latter 
months  of  gestation.  It  is  most  marked  in  the  lower 
extremities,  but  appears  also  in  the  face  and  upper  ex- 
tremities. 

With  the  development  of  dropsy  the  urine  diminishes 
more  markedly  in  quantity  and  becomes  highly  albu- 
minous. The  appetite  is  impaired  or  lost;  and  headache 
is  liable  to  be  severe.  ,At  any  time  during  the  course  of 
such  symptoms  the  patient  may  be  attacked  by  convul- 
sions, which  are  always  preceded  by  considerable  decrease 
in  the  excretion  of  urine.  Dr.  W.  L.  Richardson,  of 
Boston,  has  published  {Gy7tecological  Transactions,  vol.  iii., 
1879)  the  results  of  his  observations  upon  this  point  in 
twenty-six  cases  of  puerperal  nephritis.  In  six  of  these 
cases  the  quantity  of  urine  became  gradually  diminished, 
until  the  amount  secreted  in  twenty-four  hours  was  very 
small,  and  then  began  attacks  of  eclampsia.  These  ceased, 
or  grew  less  frequent,  as  the  urinary  secretion  became  re- 
established.    In  five  cases  the  daily  quantity  of  urine, 
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although  diminished,  did  not  fall  nearly  as  low  as  in  the 
first  class  of  cases ;  and  although  the  general  symptoms 
were  more  marked  than  in  any  of  the  cases  in  which 
convulsions  occurred,  yet  the  labor  was  normal  and  there 
were  no  attacks  of  eclampsia.  In  a  recent  note  to  the 
author.  Dr.  Richardson  writes  that  he  has  observed  forty 
cases  of  puerperal  nephritis  up  to  date,  all  of  which  were 
confirmatory  of  the  above  course. 

Most  frequently,  convulsions  are  postponed  until  some 
time  during  labor,  though  other  symptoms  may  be  threat- 
ening. Sometimes,  eclamptic  attacks  do  not  arise  till 
after  labor  is  terminated,  generally  before  the  cessation 
of  the  after-pains  ;  though  they  may  occur  several  days 
after  delivery. 

The  patient  may  succumb  at  any  time  during  eclamptic 
seizures.  Usually,  however,  death  does  not  result  until 
the  convulsive  seizures  have  been  repeated  several  times ; 
the  intervals  between  the  attacks  having  been  occupied  by 
increasing  coma  and  insensibility.  The  patient  may  die 
either  during  an  eclamptic  seizure,  or  in  the  comatose  state 
which  follows.  Puerperal  nephritis  sometimes  pursues  a 
more  active  course  from  the  beginning.  Although  the 
urine  rarely  contains  blood,  yet  dropsy,  albuminuria,  and 
other  symptoms  are  marked.  In  such  cases  death  of  the 
foetus  followed  by  abortion  is  liable  to  occur,  especially 
about  the  fifth  month  of  gestation. 

In  other  cases  the  nephritis  pursues  a  mild  course  for 
several  weeks  or  months,  when  suddenly  the  symptoms 
become  greatly  aggravated.  In  some  cases  the  patient 
may  be  seized  with  attacks  of  eclampsia  without  active 
preceding  symptoms,  even  dropsy  being  absent.  In  such 
cases  it  will  usually  be  found  that  the  quantity  of  urine 
has  undergone  marked  decrease  preceding  the  eclampsia. 

Puerperal  nephritis  quickly  subsides  after  the  termina- 
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tion  of  labor,  if  the  patient  survive  the  comphcations  of 
the  disease.  The  exceptions  to  this  rule  consist  mostly  of 
those  cases  in  which  nephritis  has  preexisted  —as  during 
a  preceding  pregnancy, 

When  the  disease  continues  and  becomes  chronic,  atro- 
phic changes  in  the  kidneys  usually  follow,  with  most  of 
the  symptoms  usually  present  in  renal  cirrhosis. 

The  duration  of  puerperal  nephritis,  except  in  cases  in 
which  the  disease  becomes  chronic,  is  more  definite  than 
in  any  other  form  of  nephritis.  In  most  cases  it  does  not 
extend  beyond  six  months  from  its  beginning.  When, 
however,  the  disease  continues  into  the  chronic  form,  its 
duration  becomes  uncertain.  The  patient  may  succumb 
within  the  first  year  or  two  from  some  of  the  complica- 
tions of  the  disease.  If  these  be  survived,  life  may  be 
prolonged  for  four  or  five  years,  or  longer. 

I  am  led  to  conclude  from  observation  of  a  number  of 
these  cases,  that  chronic  nephritis  consequent  to  preg- 
nancy pursues  a  more  rapid  course  than  does  chronic 
nephritis  arising  from  most  other  causes. 

DIAGNOSIS. 

Constructive.  —  Puerperal  nephritis  would  seldom 
escape  recognition  if  the  practice  were  established  of 
frequently  examining  the  urine  of  the  pregnant  woman 
after  the  third  month  of  gestation.  The  urine  usually 
contains  albumin,  even  when  the  disease  is  very  mild. 
It  has  been  claimed  that  both  nephritis  and  eclampsia 
have  occurred  when  no  albumin  was  present  in  the  urine. 
It  has  never  been  conclusively  proven,  however,  that 
eclampsia  has  occurred  in  a  case  where  albumin  has 
been  absent  from  the  urine  continuously  for  a  consider- 
able length  of  time  preceding  such  accident  (Cazeaux). 
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On  the  other  hand,  albumin  is  sometimes  present  in  the 
urine  of  pregnant  women  whose  kidneys  are  not  inflamed. 
In  the  latter  case  albuminuria  is  slight,  while  in  puerperal 
nephritis  it  is  usually  considerable,  and  often  excessive. 

The  urine  in  cases  of  puerperal  nephritis  probably  always 
contains  renal  casts.  These  are  chiefly  hyaline,  granular, 
and  epithelial ;  fatty  casts  being  rare  except  in  chronic 
cases.  The  urine  also  contains  more  or  less  renal  epithe- 
lium, which  has  become  granular  and  partly  disorganized. 

When  the  symptoms  of  puerperal  nephritis  are  well 
marked,  it  is  almost  impossible  to  overlook  the  existence 
of  the  disease.  In  such  cases  the  occurrence  of  head- 
ache, nausea,  and  vomiting,  and  more  especially  dimin- 
ished secretion  of  urine,  anasarca,  and  a  high  degree  of 
albuminuria,  should  at  once  lead  to  the  discovery  of  neph- 
ritis. 

Differential. — In  distinguishing  puerperal  from  other 
forms  of  nephritis,  the  first  essential  point  consists  in 
diagnosticating  the  pregnancy.  Careful  inquiry  should 
next  be  made  as  to  evidences  of  the  existence  of  nephritis ' 
previous  to  conception.  If  after  having  diagnosticated 
pregnancy  we  are  able  to  determine  that  nephritis  was  ab- 
sent before  conception,  we  may  consider  it  probable  that 
the  nephritis  is  of  puerperal  origin.  If,  in  addition  to  this, 
the  urine  is  highly  albuminous,  but  free  from  blood,  and 
the  general  condition  of  the  patient  remains  good,  we  are 
justified  in  assuming  that  the  case  is  one  of  puerperal 
nephritis. 

PROGNOSIS. 

Should  the  patient  escape  the  more  grave  complica- 
tions of  the  disease,  such  as  eclampsia,  and  should 
no  previous  renal  disease  have  been  present,  the  proo-- 
nosis  of  puerperal  nephritis  may  be  considered  o-ood. 

16  ^ 
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Should  neplirids  have  existed  during  a  previous  gesta- 
tion the  prognosis  will  be  less  favorable  ;  for  while  many 
of  these  cases  recover,  yet  a  number  pass  into  a  chronic 
and  incurable  form.  As  a  general  rule,  the  earlier  in 
the  course  of  gestation  nephritis  arises,  the  more  unfa- 
vorable the  prognosis,  unless  abortion  occurs. 

The  immediate  prognosis  in  any  given  case  will  depend 
much  upon  the  urgency  of  the  symptoms.  If  the  quantity 
of  urine  becomes  greatly  reduced,  especially  without  cor- 
responding increase  of  its  specific  gravity,  the  prognosis 
must  always  be  considered  grave  so  long  as  this  continues. 
If,  on  the  contrary,  the  quantity  of  urine  is  but  slightly 
reduced,  and  its  specific  gravity  remains  normal  or  above, 
the  case  presents  a  favorable  phase,  for  eclampsia  seldom 
arises  under  such  circumstances. 

The  greatest  danger  to  be  apprehended  in  puerperal 
nephritis  is  the  occurrence  of  attacks  of  eclampsia.  The 
period  of  gestation  at  which  this  complication  occurs,  to 
some  extent  determines  the  degree  of  danger  incurred  by 
its  appearance.    Thus,  if  the  convulsions  arise  at  any  time 
anterior  to  the  commencement  of  labor,  they  may  be  re- 
garded as  more  unfavorable  than  if  they  do  not  arise  until 
after  delivery.     The  character   and   frequency  of  the 
eclamptic  attacks,  also,  very  largely  determine  the  degree 
of  danger  consequent  upon  this  complication.    Thus,  if 
the  convulsions  be  violent,  frequent,  long  continued,  and 
associated  with  marked  coma,  they  must  be  looked  upon 
as  extremely  unfavorable;  while,  on  the  other  hand,  if  the 
convulsions  be  mild  in  character,  of  short  duration,  with 
lengthening  intervals  between  the  attacks,  and  the  patient 
retains  her  consciousness,  they  may  be  regarded  more 
favorably. 

Lasdy,  the  prognosis  will  depend,  to  some  extent,  upon 
the  length  of  time  the  disease  may  have  existed  before  its 
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discovery.  Cases  that  are  recognized  early  and  subjected 
to  appropriate  treatment,  usually  pursue  a  mild  course, 
escape  serious  complications,  and  end  in  recovery.  But 
if,  on  the  contrary,  the  disease  remains  long  undiscovered, 
and  be  not  recognized  until  the  appearance  of  uraemic 
symptoms,  as  vomiting,  severe  headache,  amblyopia,  etc., 
the  outlook  will  be  more  gloomy. 

TREATMENT. 

In  the  majority  of  cases,  puerperal  nephritis  demands 
less  active  treatment  than  does  acute  nephritis  due  to 
most  other  causes;  for,  as  already  shown,  the  renal  inflam- 
mation is  usually  comparatively  mild. 

In  ordinary  uncomplicated  cases  we  may  rely  more  upon 
hygienic  measures,  and  less  upon  active  medication,  than 
in  acute  nephritis  from  most  other  causes. 

Nephritis  consequent  to  pregnancy  presents  a  pecu- 
liarly promising  field  for  the  employment  of  a  milk  diet. 
In  all  cases,  therefore,  in  which  milk  agrees  with  the 
patient,  it  should  be  made  use  of  to  the  exclusion  of 
other  food.  Tarnier's  treatment,  which  is  said  to  have 
proven  very  successful  in  these  cases,  consists  chiefly  of  an 
absolute  milk  diet,  in  conjunction  with  baths  at  a  tem- 
perature of  from  98°  to  100°  F.,  repeated  every  third  or 
fourth  day.  Drinking  a  tumbler  of  hot  milk  while  in  the 
bath  or  immediately  after,  greatly  promotes  its  diaphoretic 
action.  When  milk  disagrees  with  the  patient,  it  is  impor- 
tant to  enforce  a  non-nitrogenous  diet,  owing  to  the  great 
danger  of  uraemia. 

Special  attention  should  always  be  given  to  the  daily 
quantity  of  urine  secreted  in  cases  of  puerperal  neph- 
ritis ;  and  every  effort  should  be  made  to  prevent  its 
decrease  to  a  marked  degree  below  normal.    The  per- 
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centage  of  the  urinary  solids  should  frequendy  be  carefully 
noted  (see  rule  in  Chapter  II.),  and  compared  with  the 
quantity  of  urine  secreted. 

Should  the  quandty  of  urine  become  reduced,  it  will  be 
necessary  to  resort  to  the  use  of  diuretics.  The  most 
suitable  agents  of  this  class  are  the  acetate  and  citrate 
of  potassium,  digitalis,  convallaria  majallis,  adonis  vernalis, 
strophanthus,  and  scoparius. 

If  the  disease  assume  an  unusually  acute  form,  the  best 
results  will  follow  the  use  of  the  citrate  or  acetate  of 
potassium  (in  sufficient  doses  to  maintain  the  urine  alka- 
line), conjoined  with  digitalis. 

Should  the  urine  remain  free  from  blood,  scoparius  or 
apocynum  may  be  administered  in  the  form  of  infusion  or 
fluid  extract.  They  often  cause  prompt  increase  of  the 
urinary  secretion  and  improvement  in  the  other  symp- 
toms of  the  disease.  Arterial  tension  should  be  main- 
tained above  normal  by  the  use  of  cardiac  sdmulants,  to 
favor  filtration  of  urine  from  the  vascular  coils  within  the 
glomeruli.  In  acute  cases  digitalis  is  the  most  useful 
agent  of  this  class  ;  but  if  the  urine  be  free  from  blood, 
any  agent  of  the  digitalis  group,  as  convallaria,  adonis  ver- 
nahs,  or  stophanthus,  may  be  employed. 

The  importance  of  maintaining  the  functions  of  elimina- 
tion in  an  acdve  state,  should  be  kept  prominendy  in  view 
throughout  the  treatment  of  this  disease,  for  by  such  means 
the  danger  of  eclampdc  attacks  is  gready  diminished; 
more  especially  if  the  renal  funcdon  become  seriously  im- 
paired, should  compensatory  elimination  be  actively  stimu- 
lated. '  Purgadves,  hot  air  baths,  etc.,  should  therefore  be 
employed  more  or  less  actively,  in  accordance  with  the 
demands  of  the  case. 

Should  eclampsia  occur  during  the  course  of  the  disease, 
the  same  general  measures  will  be  appropriate  that  have 
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been  advised  in  Chapter  11.  for  the  rehef  of  ursemic 
convulsions.  In  addition  to  these,  certain  features  of 
puerperal  nephritis  and  eclampsia  render  a  consideration 
of  some  special  measures  for  the  relief  of  the  latter 
necessary. 

Puerperal  eclampsia  presents  a  favorable  field,  in  most 
cases,  for  the  beneficial  effects  of  bleeding.  As  a  rule, 
these  patients  have  not  been  reduced  by  previous  dis- 
ease, or  by  the  usual  loss  of  blood  from  the  kidneys 
consequent  on  acute  renal  inflammation  from  other 
causes.  I  believe  these  facts  have  much  to  do  with  the 
cause  of  the  greater  frequency  of  convulsions  in  puer- 
peral than  in  other  forms  of  acute  nephritis.  If  my 
conjectures  be  correct,  they  also  explain  the  greater 
efficiency  of  bloodletting  in  convulsions  in  puerperal  than 
in  other  forms  of  nephritis.  However  this  may  be,  the 
fact  remains  that  bloodletting  has  proven  particularly 
efficacious  in  puerperal  eclampsia;  accumulated  experience 
has  so  strongly  confirmed  this  that  it  no  longer  admits 
of  doubt. 

The  best  results  of  venesection  in  cases  of  eclampsia 
follow  the  rapid  withdrawal  of  blood.  The  incision  should, 
therefore,  be  such  as  to  insure  a  free  and  full  stream.  If 
the  patient  be  robust,  and  the  convulsions  violent,  from 
sixteen  to  twenty  ounces  of  blood  may  be  promptly  taken 
from  the  arm.  Should  convulsions  recur  after  the  first 
bleeding,  the  vein  should  be  reopened,  and  one-half  to 
two-thirds  the  previous  quantity  of  blood  be  withdrawn. 
The  quantity  of  blood  taken  should  be  graded  to  corre- 
spond with  the  capability  of  the  system  to  bear  the  loss. 
If  the  patient  be  debilitated  or  anaemic,  it  will  be  better  to 
avoid  venesection,  and  to  rely  upon  other  measures. 

Recent  experience  has  shown  that  the  hypodermatic 
injection  of  morphine  is  efficient  in  relieving  the  con- 
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VLilsions  due  to  puerperal  nephritis  ;  in  fact,  it  is  one  of 
the  most  rehable  measures  for  this  special  purpose  at 
our  command.  The  use  of  morphine  in  convulsions  has 
already  been  considered  in  the  chapter  on  uremia.  It 
only  remains  in  this  connection  to  call  attention  to  the  fact 
that  large  doses  of  morphine  often  act  injuriously  upon 
the  foetus  if  administered  to  the  eclamptic  patient  before 
the  termination  of  gestation.  The  smaller  doses  should 
therefore  be  used  in  these  cases  before  delivery,  unless 
we  are  actually  driven  to  use  larger  doses  in  order  to 
preserve  the  life  of  the  patient. 

Inhalations  of  nitrite  of  amyl  have  been  employed  for 
the  purpose  of  controlling  puerperal  convulsions.  On  the 
motor  centres  of  the  cord  the  nitrite  of  amyl  acts  as  a 
direct  and  powerful  depressant,  at  the  same  time  it  exerts 
a  similar  but  less  pronounced  action  on  the  nerves  and 
muscles,  decreasing,  but  not  destroying,  their  functional 
life  (H.  C.  Wood).  Dr.  Wm.  F.  Jenks  reports  a  case  of 
puerperal  convulsions  occurring  immediately  after  de- 
livery, in  which  the  paroxysms  were  instantly  arrested 
by  inhalations  of  nitrite  of  amyl.  Its  use,  however,  was 
followed  by  relaxation  of  the  firmly  contracted  uterus  and 
very  alarming  hemorrhage.    {^Philadelphia  Medical  Times, 

1872,  vol.  ii.  p.  404.) 

Dr.  Green,  of  Sandown,  and  others  report  good  results 
to  have  followed  the  administration  of  nitroglycerine  in 
cases  of  puerperal  eclampsia. 

The  power  of  most  of  the  nitrites  in  allaying  reflex 
muscular  spasms  cannot  be  successfully  denied  ;  but  their 
powerful  vaso-dilator  influence  over  the  arterioles  permits 
the  reflex  centres  to  be  unusually  exposed  to  the  action 
of  effete  products  with  which  the  blood  is  surcharged  in 
these  cases.  Moreover,  the  nitrites,  by  diminishing  arte- 
rial tension,  also  lessen  the  filtration  of  urine,  and  they 
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reduce  to  a  very  marked  extent  the  oxidizing  powers  of 
the  blood  ;  all  of  which,  we  are  taught,  favor  the  production 
of  acute  uraemia.  Further  observations  are  therefore 
necessary  in  order  to  determine  the  range  of  safety  and 
utility  of  the  nitrites  in  these  cases. 

Lastly,  Prof  V.  G.  Lashkevitch  has  pointed  out  that 
oxygen  possesses  considerable  power  to  lower  increased 
reflex  action,  and  suggested  that  inhalations  of  this  gas 
might  prove  of  service  in  cases  of  puerperal  eclampsia. 
Acting  on  this  suggestion.  Dr.  Favr,  of  Kharkov 
[Vratch,  No.  13,  1885),  used  oxygen  inhalations  in  two 
cases  of  puerperal  eclampsia  with  brilliant  results. 
Although  warm  baths,  wet  packings,  chloral  hydrate,  and 
chloroform,  failed  to  give  relief,  inhalations  of  oxygen 
were  followed  in  both  cases  by  prompt  cessation  of  con- 
vulsions, with  return  to  consciousness  and  complete  recov- 
ery [London  Medical  Record,  June  15,  1885). 

The  advisability  of  terminating  gestation  by  artificial 
means  is  an  important  question  to  be  considered  in  cases 
of  puerperal  nephritis. 

If  nephritis  be  discovered  during  the  fourth,  fifth,  or 
sixth  month  of  gestation  or  even  later ;  and  if  the  renal 
complication  refuse  to  yield  to  appropriate  treatment,  the 
termination  of  gestation  will  afford  the  most  certain  means 
of  arresting  the  renal  inflammation,  and  preventing  per- 
manent damage  to  the  kidneys.  The  above  course  is 
doubly  advisable  in  cases  in  which  nephritis  complicated 
a  previous  gestation. 

When  eclampsia  appears  during  the  last  weeks  of  preg- 
nancy, the  practice  heretofore  generally  advised  has  been 
to  terminate  gestation  as  quickly  as  possible  by  artificial 
means.  It  is  well  to  bear  in  mind  that  nephritis,  rather 
than  pregnancy,  is  the  chief  cause  of  the  convulsions  in 
these  cases ;  and,  therefore,  the  termination  of  labor  does 
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not  arrest  the  convulsions  immediately,  although  it  usually 
does  so  in  time  if  the  patient  survive,  because  it  arrests 
the  nephritis  upon  which  the  convulsions  depend.  It 
•should  also  be  borne  in  mind  that  the  period  of  labor  is 
attended  by  greater  danger  of  convulsions  than  is  any 
other  period ;  for  statistics  show  that  more  cases  of 
eclampsia  arise  during  labor  than  before  and  after  labor 
combined. 

Since  then  artificial  delivery  controls  convulsions  chiefly 
through  modifying  the  nephritis,  it  is  proper  first  to  con- 
sider the  probabilities  of  being  able  to  accomplish  this  by 
other  measures  before  resorting  to  the  former.  We  know 
that  if  it  be  possible  to  reestablish  the  function  of  the 
kidneys,  and  to  maintain  the  quantity  of  urine  normal 
or  nearly  so,  that  the  convulsions  will  cease.  We  also 
know  that  in  many  cases  of  puerperal  convulsions  the 
nephritis  has  either  been  cured,  or  so  far  modified 
by  treatment  after  the  occurrence  of  eclampsia,,  that  the 
patients  have  subsequently  passed  through  labor  without 
further  accident.  The  importance,  therefore,  of  the  vigo- 
rous employment  of  those  measures  most  likely  to  modify 
the  renal  inflammation  and  restore  the  urinary  secretion 
should  not  be  lost  sight  of  at  the  same  time  that  treatment 
is  being  employed  for  the  purpose  of  controlling  the  con- 
vulsions. This  practice  is  the  more  successful  since  Dr. 
Loomis  has  demonstrated  that  puerperal  convulsions  can 
frequently  be  held  in  check  by  the  hypodermatic  injection 
of  morphine  ;  thus  affording  time  to  reestablish  the  func- 
tions of  elimination  and  modify  the  nephritis. 

If,  however,  the  convulsions  be  so  violent  and  frequent 
that  the  patient's  life  be  endangered,  and  other  measures 
have  failed  to  relieve  them,  it  will  be  proper  to  resort  to 
artificial  delivery  without  further  delay,  as  such  course  will 
then  afford  the  best  means  of  arresting  the  convulsions 
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and  preserving  the  life  of  the  mother  and  also  that  of  the 
child. 

If  eclampsia  occur  after  labor  at  term  has  set  in,  the 
convulsions  should  be  brought  under  control  if  possible 
by  the  means  already  described,  and  the  labor  termi- 
nated as  rapidly  as  possible.  It  does  not  fall  within  my 
province  to  discuss  the  most  desirable  method  of  hastening 
labor  in  these  cases  further  than  to  suggest  that  such 
measures  should  be  employed  as  are  likely  to  accomplish 
rapid  delivery  with  the  least  amount  of  muscular  exertion 
on  the  part  of  the  patient. 

Should  nephritis  consequent  to  pregnancy  continue 
after  the  termination  of  the  puerperal  state,  the  disease 
and  its  complications  will  require  substantially  the  same 
treatment  as  nephritis  due  to  other  causes. 
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CHAPTER  VIII. 


LARDACEOUS  DEGENERATION  OF  THE 

KIDNEYS. 

Lardaceous,  or,  as  it  is  sometimes  called,  amyloid  degen- 
eration, is  not  a  primary  renal  disease  ;  but  is  the  result 
of  a  constitutional  defect,  which,  in  most  cases,  is  traceable 
to  well-known  causes.  The  kidneys  are  not  the  only,  nor, 
in  many  cases,  the  primary  seat  of  the  anatomical  changes 
induced  by  the  disease  ;  for  the  same  changes  occur  simul- 
taneously in  other  organs,  especially  in  the  more  vascular 
ones,  as  the  liver,  spleen,  etc. 

Pure  lardaceous  disease  in  the  kidney  is  not  a  form  of 
nephritis,  although  it  is  frequently  preceded  or  accompa- 
nied by  renal  inflammation.  It  is  often  incorrectly  classed 
as  a  form  of  Bright's  disease. 

ETIOLOGY. 

Lardaceous  disease  is  generally  believed  to  be  due  to 
changes  in  the  composition  of  the  blood,  the  exact  nature 
of  which  is  not  yet  clearly  understood.  Bartels  has  sug- 
gested that  "perhaps  some  chemical  agent"  is  formed  in 
the  process  of  suppuration,  the  absorption  of  which  into 
the  circulation,  either  by  subsequent  deposit  in,  or  by  mere 
contact  with  the  tissues,  excites  the  degenerative  changes. 
Dickinson  holds  that  the  lardaceous  change  is  connected 
with  deficiency  of  the  normal  alkaline  condition  of  the 
blood,  in  support  of  which  he  has  shown  that  amyloid 
matter,  although  closely  allied  to  fibrin  in  other  respects. 
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is  greatly  deficient  in  the  salts  of  potassium.  Whatever 
the  precise  chemical  changes  in  the  blood  in  these  cases, 
the  disease  is  most  frequently  associated  with  chronic  sup- 
purative processes,  or  cachectic  conditions  of  the  system, 
especially  syphilis,  tuberculosis,  and  scrofula. 

Chronic  Stippuration. — This  is  the  most  frequent  exciting 
cause  of  lardaceous  change  in  the  kidneys.  The  location 
of  the  suppurative  process,  except,  perhaps,  that  in  bone 
(necrosis),  does  not  seem  to  influence  the  production  of 
this  disease  so  much  as  the  chronicity  of  the  suppuration. 
Necrosis  of  bone,  suppurating  cavities  in  the  lungs,  dilated 
bronchi  with  bronchial  catarrh,  atonic  ulceration  of  the 
skin,  ulceration  of  the  bowels,  fistulae,  psoas  and  lumbar 
abscesses,  ulcerating  cancer,  especially  uterine,  and,  lastly, 
chronic  nephritis,  and  pyo-nephrosis,  are  among  the  most 
common  causes  of  the  disease. 

Bartels  has  insisted  that  suppuration  of  itself  is  not 
sufficient  to  bring  about  lardaceous  change,  unless  the 
suppurating  surface  be  exposed  to  the  air.  It  may  be 
that  lardaceous  change  is  more  frequent  under  the  latter 
circumstances,  but  that  atmospheric  contact  with  the  sup- 
purating surface  is  necessary  in  order  to  bring  about  the 
lardaceous  change  has  been  disproven  by  Dr.  Belfield 
[Diseases  of  the  Urinary  and  Male  Sexual  Organs,  1884). 

Tttberculosis. — Pulmonary  tuberculosis  is  often  followed 
by  lardaceous  disease,  even  in  cases  in  which  the  tubercu- 
losis does  not  result  in  the  formation  of  suppurating  cavi- 
ties in  the  lungs.  Wagner  found  lardaceous  disease  in 
seven  per  cent,  of  his  tuberculous  patients. 

It  has  been  observed  that  the  progress  of  pulmonary 
tuberculosis  becomes  checked  in  many  cases  upon  the 
appearance  of  lardaceous  disease.  I  am  able  to  corrobo- 
rate this  statement  from  personal  observation. 
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Syphilis. — From  what  has  already  been  said  of  suppu- 
ration as  a  cause  of  lardaceous  disease,  it  might  be  ex- 
pected to  arise  from  the  ulcerations  of  the  throat  and 
genital  organs,  and  the  extensive  necrosis  of  bone,  so 
common  in  syphilis ;  but,  aside  from  these,  lardaceous 
disease  sometimes  springs  from  syphilis  at  a  compara- 
tively early  stage  of  the  latter,  before  any  of  the  more 
destructive  processes  of  ulceration  have  been  set  up. 
More  often,  lardaceous  disease  arises  late  in  the  course 
of  syphilis  ;  sometimes  so  late  that  the  active  symptoms 
have  passed  away,  and  in  such  cases  the  true  cause  of 
the  disease  may  be  overlooked. 

It  is  well  to  bear  in  mind  a  fact  which  is  of  practical 
significance  in  this  connection,  viz.,  that  lardaceous  disease 
frequently  occurs  in  syphilitics,  whose  general  condition  is 
well  preserved.  This  fact  favors  the  view  that  syphilis 
itself  is  the  cause  rather  than  the  ulcerations  or  states  of 
the  system  induced  thereby. 

It  is  often  impossible  to  trace  the  disease  directly  to  any 
of  the  causes  mentioned;  but  even  in  such  cases  it  is 
strongly  probable  that  some  constitutional  taint — perhaps 
of  hereditary  origin — has  given  rise  to  the  lardaceous 
changes  without  having  manifested  other  symptoms  suf- 
ficiently marked  to  direct  attention  to  its  presence. 

MORBID  ANATOMY. 

In  the  early  stage  of  the  disease  the  kidneys  are  usually 
found  to  be  larger  than  normal.  The  capsule  strips  off 
easily,  leaving  a  perfectly  smooth,  pale  yellow,  anaemic 
looking  surface.  On  section  the  same  appearance  is 
observed  throughout  the  cortex.  The  cortex  is  seen  to 
be  thickened — being   to   the   medulla  as   one   to  two. 


MORBID   ANATOMY.  253 

instead  of  one  to  three  or  four,  as  in  the  normal  con- 
dition. The  Malpighian  bodies  are  seen  scattered  through 
the  cortex  as  dull,  semitranslucent  spots;  they  are  promi- 
nent because  infiltrated  with  lardaceous  matter.  The 
medulla  is  not  altered,  except,  perhaps,  in  the  more  dis- 
tinct striation  of  the  rays  and  abnormal  paleness  of  the 
pyramids. 

If  an  aqueous  solution  of  iodine  be  poured  over  the  cut 
surface,  it  will  be  observed  that  parts  of  the  latter  instantly 
turn  a  dark  mahogany  color.  This  is  especially  noted  in 
the  Malpighian  bodies  and  vasa  recta,  as  these  are  usually 
the  first  to  take  on  the  lardaceous  change.  The  normal 
tissues  remain  unchanged,  but  every  point  where  larda- 
ceous change  has  set  in  is  clearly  indicated  by  the  brown 
staining  of  the  iodine  solution. 

Methyl-anihne  violet  stain  is  another  beautiful  and  strik- 
ing test  for  lardaceous  matter,  which  it  turns  red  ;  at  the 
same  time  it  colors  the  normal  structures  pale  blue,  and, 
therefore,  presents  the  diseased  tissues  in  very  strong 
contrast. 

If  a  thin  section  be  examined  (unstained)  under  a  low 
power,  the  Malpighian  bodies  appear  enlarged  and  glassy  ; 
though  this  translucency  may  not  affect  the  whole  tuft,  but 
only  some  of  its  vessels,  others  remaining  normal.  The 
tufts  are  enlarged  so  that  there  is  little  or  no  space 
between  them  and  the  capsules  of  Bowman.  The  vessels 
of  the  tufts  are  seen  to  be  much  thickened,  as  are  also 
the  afferent  arterioles  and  interlobular  arteries. 

It  is  desirable,  for  purposes  of  closer  study,  to  stain 
sections  with  iodine,  or  methyl-aniline,  and  examine  them 
under  a  high  power  (x  300.)  It  will  then  be  noted  that  the 
degeneration  occurs  irregularly  in  patches,  some  of  which 
are  very  limited.  On  examining  the  vessels — especially 
those  of  the  tufts — only  one  side  of  some  of  the  vessels  is 
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seen  to  be  affected,  while  the  other  side  may  be  normal. 
Some  of  the  vessels  of  the  tufts  escape  completely,  while 
others  become  wholly  involved.  The  lining  of  Bowman's 
capsule  usually  escapes  change  in  this  stage.  The  mus- 
cular coats  of  the  arterioles  and  vasa  recta  are  seen  to  be 
greatly  thickened,  and  their  lumens  are  much  narrowed. 


Fig.  i8. 


Lardaceous  degeneration  of  kidney  ;  cortical  section,  a.  Lardaceous''Mal- 
pighian  tuft.  iJ.  Tubule  compressed,  seen  in  cross-section,  c.  2iX\d  d.  Arteries 
showing  lardaceous  change. 

In  the  more  advanced  stages  of  the  disease  the  organs 
are  usually  considerably  enlarged,  and  the  anatomical 
changes  just  described  are  more  extensive.  In  these  cases 
the  lardaceous  change  includes  the  .whole  tuft  of  vessels 
in  some  places,  and  also  the  lining  of  Bowman's  capsule  ; 
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even  the  basement  membrane  of  the  convoluted  tubes 
may  participate  in  the  degenerative  change.  The  epithe- 
Hum  of  the  convoluted  tubes  becomes  fatty  and  breaks 
down,  but  rarely  takes  on  the  lardaceous  change.  The 
most  extensive  changes  are  always  found  in  the  small 
arteries,  few  of  which  escape  in  well-marked  cases. 

Prof.  Greenfield  gives  the  following  order  in  which  the 
various  parts  become  the  seat  of  lardaceous  change:  (i) 
Afferent  arterioles.  (2)  Groups  of  glomerular  capillaries, 
especially  those  of  the  superficial  cortex.  (3)  Arteriolse 
rectse.  (4)  Efferent  arterioles,  and  the  capillaries  into 
which  they  break  up.  (5)  Capsule  of  Malpighian  body. 
(6)  The  capillaries  which  run  between  the  bundles  of 
straight  tubes.  (7)  The  basement  membrane  of  the  con- 
voluted tubules.  (8)  Large  interlobular  arteries.  (9) 
Walls  of  the  straight  tubules,  especially  near  the  papillae. 
(10)  Large  branches  of  arteries  and  veins  in  the  boundary 
area.  (11)  The  connective  tissue  around  the  collecting 
tubules  at  the  tips  of  the  papillae.  (12)  The  epithelial 
cells,  rarely. 

In  many  cases,  especially  in  the  early  stages  of  larda- 
ceous disease,  the  kidneys  appear  normal  to  the  naked 
eye ;  but  upon  application  of  the  iodine  solution  the  lar- 
daceous change  becomes  instantly  visible.  It  is  often  to 
be  observed  on  application  of  the  iodine  solution  that 
lardaceous  change  has  become  engrafted  upon  chronic 
nephritis.  This  is  the  more  likely  to  be  overlooked,  since 
the  organs  in  both  conditions  are  often  to  the  naked  eye 
very  similar  in  appearance.  It  is  earnestly  advised,  there- 
fore, that  some  test  solution,  such  as  iodine,  be  always 
applied  at  the  autopsy  in  those  cases  in  which  the  kidneys 
pass  under  inspection. 

The  liver  is  found  to  be  enlarged  in  many  cases,  some- 
times greatly  so.    It  is  pale,  anaemic,  and  waxy  in  appear- 
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ance,  and  translucent  at  the  edge  of  the  section.  The 
small  arteries  show  the  same  degenerative  changes  as 
the  kidneys,  and  respond  to  the  iodine  solution  in  a 
similar  manner. 

The  spleen  is  even  more  frequently  found  enlarged  than 
the  liver.  The  small  arteries  and  Malpighian  bodies  are 
the  principal  seats  of  the  lardaceous  change  in  this  organ. 

The  small  arteries  of  the  intestines  are  frequently  found 
to  have  undergone  lardaceous  change,  resulting  in  lesions 
in  the  intestinal  mucous  membrane. 

Less  frequently,  lardaceous  changes  are  found  in  the 
vessels  of  the  pancreas  and  in  lymphatic  glands. 

Prof.  Stewart,  of  Edinburgh,  has  noted  lardaceous  de- 
generation in  the  vessels  of  the  heart;  Dr.  Bennett  has 
seen  lardaceous  changes  in  the  vessels  of  the  placenta; 
Dr.  Gardiner  has  found  lardaceous  change  in  cancerous 
structures ;  and  some  observers  speak  of  having  found  it 
in  the  vessels  of  the  lungs  and  brain. 

SYMPTOMS. 

The  appearance  of  a  patient  who  is  the  subject  of  '( 
lardaceous  disease,  even  in  its  earliest  stages,  impresses 
the  physician  as  one  who  is  plainly  out  of  health.  These 
patients  are  anaemic,  in  most  cases,  in  the  earliest  periods 
of  the  disease,  and  more  or  less  anaemia  is  usually  present 
for  a  considerable  period  of  time  preceding  the  actual 
appearance  of  the  disease.  In  addition,  the  skin  usually 
presents  a  sallow,  cachectic  hue.  As  a  rule,  muscular 
weakness,  lassitude,  and  disinclination  for  exercise,  are 
early  accompaniments  of  the  disease.  While  these  gen- 
eral premonitory  symptoms  are  pretty  constant,  there  is 
but  little  in  the  local  manifestations  of  the  disease  in  the 
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renal  organs  which  is  Hkely  to  attract  attention  in  the 
early  stage. 

The  Urme. — The  quantity  of  the  urine  is  subject  to 
considerable  variation  in  the  different  stages  of  the  dis- 
ease. It  also  frequently  varies  in  the  same  stages  in 
different  cases,  depending-  upon  the  presence  or  absence 
of  coincident  nephritis,  diarrhoea,  etc.  These  facts  prob- 
ably account  for  the  different  opinions  expressed  by 
various  observers  as  to  the  quantity  of  urine  passed  in 
this  disease. 

It  may  be  stated,  however,  as  a  general  rule,  that  the 
quantity  of  urine  in  cases  of  lardaceous  kidney  is  in- 
creased, even  in  the  early  course  of  the  disease.  In 
many  cases  this  increase  is  very  marked  ;  in  most,  if 
not  in  all  cases,  the  quantity  exceeds  the  normal,  sooner 
or  later.  The  very  marked  increase  in  the  quantity  of 
urine  sometimes  observed,  occurs  chiefly  during  the  height 
of  the  malady.  In  the  last  stage  of  the  disease  the  urine 
suffers  considerable  reduction  in  quantity ;  but  it  is  not 
usually  reduced  below  500  c.c. 

The  specific  gravity  of  the  urine  corresponds  inversely 
with  its  quantity.  In  some  cases  it  sinks  very  low — I 
have  seen  it  sink  to  1.005.  More  frequently,  especially 
during  the  height  of  the  disease,  the  specific  gravity 
ranges  from  1.005  to  1.015.  If  lardaceous  disease  of  the 
kidneys  becomes  complicated  by  nephritis,  the  specific 
gravity  of  the  urine  may  rise  above  normal — sometimes 
reaching  1.030  or  over.  The  urine  is  usually  remarkably 
clear,  and  its  reaction  slightly  acid  in  uncomplicated 
lardaceous  disease. 

The  percentage  of  urea  and  solids  varies  considerably, 
owing  doubdess,  in  some  measure,  to  the  variation  in  the 
quantity  of  the  urine.  As  a  rule,  the  urea  and  solids  are 
below  normal  throughout,  though  they  do  not  suffer  so 
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PTeat  a  reduction  in  this  disease  as  in  most  forms  of 

O 

nephritis. 

In  uncomphcated  forms  of  lardaceous  disease  but  httle 
sediment  is  found  in  the  urine.  If  carefully  collected 
and  placed  under  the  microscope  this  deposit  will  be 
found  to  contain  a  few  clear  hyaline  casts,  lymph-corpus- 
cles, and  some  epithelial  cells  from  the  convoluted  tubes, 
some  of  which  may  be  pardy  fatty.  Occasionally  waxy 
looking,  highly  refracting  casts  may  be  seen  ;  and,  in  late 
stages  of  the  disease,  they  are  said  occasionally  to  give 
the  characteristic  reaction  of  lardaceous  matter  with  iodine 
solution. 

The  urine  contains  albumin  in  lardaceous  disease  of  the 
kidneys.  Exceptions  are  extremely  rare,  and  confined 
chiefly  to  the  earliest  stage  of  the  disease,  before  changes 
in  the  vascular  tunics  become  pronounced. 

The  percentage  of  albumin  in  the  urine  is  usually  large, 
even  from  a  very  early  period.  It  often  reaches  two  or 
even  three  per  cent,  by  actual  weight.  As  a  rule,  the 
quantity  of  albumin  excreted  by  lardaceous  kidneys  con- 
tinues to  be  quite  large,  although  the  actual  percentage 
fluctuates  with  the  quantity  of  urine  passed.  Senator, 
Edlefsen,  and  others  have  noted  that  the  urine  in  cases 
of  lardaceous  disease  often  contains  paraglobulin,  which 
may  exceed  in  quantity  serum  albumin.  In  some  cases 
an  excess  of  indican  has  been  observed. 

The  chlorides  in  the  urine  are  greatly  reduced;  the 
phosphates  also  undergo  marked  reduction. 

Dropsy. — The  presence  of  dropsy  in  lardaceous  disease 
is  very  inconstant.  The  slighter  forms,  such  as  oedema  of 
the  feet  and  ankles,  may  be  present  quite  early;  while, 
again,  dropsy  may  remain  absent  throughout  the  whole 
course  of  the  disease.  These  facts  tend  to  the  conclusion 
that  the  dropsy  of  lardaceous  disease  is  not  dependent 
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upon  the  renal  complication  ;  but  upon  some  other  cause, 
such  as  hydrsemia,  which  is  often  marked  in  these  cases, 

Roberts  has  suggested  that  the  dropsy  in  lardaceous 
disease  is  due  chiefly  to  obstruction  of  the  portal  circula- 
tion consequent  to  lardaceous  changes  in  the  liver  and 
lymphatic  glands  surrounding  the  portal  vein. 

Probably  in  the  majority  of  cases  dropsy  becomes  asso- 
ciated with  lardaceous  disease  sooner  or  later.  In  most 
cases  it  is  confined  to  the  lower  extremities  and  abdominal 
cavity  (ascites).  If  dropsy  once  becomes  established  in 
these  cases,  it  is  more  difficult  to  control,  than  when 
caused  by  nephritis.  I  once  succeeded  in  reducing  com- 
pletely a  marked  dropsical  condition  dependent  upon 
lardaceous  disease,  by  means  of  a  course  of  hot-air  baths. 
The  dropsy  quickly  returned,  however,  when  the  baths 
were  discontinued,  and  it  continued  to  the  end. 

The  Digestive  System. — The  consequences  of  lardaceous 
disease  fall  with  special  force  and  frequency  upon  the 
digesdve  system.  It  is  not  uncommon  to  observe  the 
effects  of  lardaceous  disease  in  the  intestinal  tract  before 
any  evidences  of  the  disease  are  manifested  by  the 
kidneys. 

The  appetite  is  impaired  from  the  beginning  in  the 
great  majority  of  cases  ;  indeed,  anorexia  is  often  present 
for  a  long  time  previous  to  the  appearance  of  albumin 
in  the  urine.  Nausea  and  vomidng  often  occur  when  the 
disease  becomes  established.  These  symptoms  sometimes 
prove  very  obstinate.  The  matter  ejected  by  the  stomach 
is  usually  acid  in  reaction,  and  has  a  watery  appearance. 

In  a  limited  number  of  cases — especially  in  those  in 
which  the  disease  has  a  sj^philidc  origin — the  stomach 
remains  undisturbed  and  the  appedte  good;  at  least  in 
the  early  course  of  the  disease.  But  from  whatever  cause 
the  disease  may  arise,  few  cases  reach  an  advanced  stao-e 
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without  more  or  less    disorder  of   the  stomach  being- 
present. 

Disorder  of  the  bowels  is  one  of  the  most  constant 
accompaniments  of  this  disease.    In  the  early  stages  con- 
stipation is    frequently  present;    later,  mild  attacks  of 
diarrhoea  are  common.    When  the  disease  becomes  well 
established,    diarrhoeal    attacks    become   very  frequent, 
seriously  augmenting  the  patient's  debility.    Finally,  in 
the  late  stages  of  the  disease,  the  diarrhoea  becomes  ex- 
tremely obstinate,  owing  to  the  presence  of  extensive 
lesions  in  the  intestinal  vessels,  and  consequent  ulcerations 
of  the  intestinal  mucous  membrane.     Treatment  now 
rarely  affords  much  relief  from  this  complication,  and  the 
continued  diarrhoea  soon  leads  to  exhaustion  and  death  of 
the  patient. 

The  Circulatory  System. — Although  lardaceous  disease 
always  involves  extensively  the  smaller  bloodvessels,  yet, 
with  the  exception  of  anemia,  the  symptoms  referable  to 
the  circulatory  system  are  rarely  notable.  Aneemia  is 
almost  invariably  present  from  the  earliest  period ;  in- 
deed, in  the  great  majority  of  cases  it  precedes  the  ap- 
pearance of  the  disease  in  the  renal  organs.  In  the  early 
stage  of  the  disease  anemia  is  not  so  extreme  as  in  the 
early  stage  of  nephritis,  but  as  the  disease  continues  it 
becomes  more  and  more  marked. 

In  consequence  of  the  changes  in  the  small  arteries,  the 
more  vascular  organs  become  greatly  altered.  The  spleen 
presents  the  most  frequent  changes,  in  most  cases  becom- 
ing greatly  enlarged.  Cardiac  changes  are  rare  in  un- 
complicated lardaceous  disease.  Cardiac  hypertrophy  is 
seldom  met  with,  even  in  the  late  stages  of  the  disease ; 
probably  only  when  cirrhosis  or  chronic  nephritis  becomes 
associated  therewith.  In  some  cases  the  hemorrhagic 
diathesis,  so-called,  is  developed,  resulting  in  troublesome 
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hemorrhage.  Thrombosis,  especially  of  the  femoral  veins, 
is  not  uncommon  in  this  disease. 

Tlie  Glamiular  System. — The  most  striking  change  in 
this  connection  is  the  frequent  increase  of  the  area  of 
dulness  over  the  liver,  consequent  on  enlargement  of  that 
organ.  While  enlargement  of  the  liver  is  less  fre- 
quent than  enlargement  of  the  spleen,  yet  it  occurs  in 
more  than  fifty  per  cent,  of  these  cases.  Sometimes  the 
liver  attains  an  enormous  size.  In  consequence  of  the 
degenerative  changes  which  usually  occur  in  the  liver, 
the  function  of  that  organ  frequently  becomes  disturbed, 
the  most  apparent  evidence  of  which  is  the  semijaundiced 
hue  of  the  skin  so  often  observed  in  these  patients. 

The  pancreas  and  abdominal  lymphatic  glands  frequently 
share  in  the  degenerative  changes  common  to  lardaceous 
disease,  and  it  is  likely  that  the  extreme  malassimilation 
occurring  in  many  cases  is  largely  due  to  these  changes. 

The  Nervous  System. — The  symptoms  referable  to  the 
nervous  system  are  chiefly  of  a  negative  character.  Urae- 
mia rarely  occurs,  save  in  the  late  stage  of  the  disease, 
when  the  renal  organs  have  become  the  seat  of  extensive 
anatomical  changes.  The  rarity  of  uraemia  is  chiefly  due 
to  two  circumstances :  first,  the  general  condition  of  these 
patients  is  reduced  before  the  renal  disease  sets  in,  and, 
consequendy,  tissue  changes  are  not  active  ;  second,  the 
renal  epithelium  is  but  slighdy  affected,  and  is,  therefore, 
able  to  maintain  its  function  of  elimination  of  the  solids 
in  proportion  to  the  demands  made  upon  it  by  the  reduced 
requirements  of  the  system.  If  the  patient  survive  until 
the  changes  in  the  kidneys  become  extreme,  the  function  of 
these  organs  usually  becomes  impaired,  and  uremia  may 
result.  Even  under  such  circumstances  the  more  active 
uraemic  symptoms — especially  convulsions — are  rare.  I 
have  seen  death  occur  in  such  cases  from  uraemic  coma 
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which  had  approached  graduaUy ;  but  I  have  never  seen 
uraemic  convulsions  in  uncomphcated  lardaceous  disease. 

The  Respiratory  System. — Except  in  those  cases  in 
which  pulmonary  tuberculosis  is  coincident  with  or  pre- 
cedes lardaceous  disease,  disorders  of  the  respiratory 
system  are  not  common  in  this  disease.  Even  in  such 
cases,  as  has  been  previously  remarked,  the  pulmonary 
disease  often  ceases  to  extend  when  lardaceous  disease 
becomes  developed. 

Dyspnoea  from  so-called  renal  asthma,  or  from  oedema 
of  the  lunes,  is  almost  unknown  in  simple  lardaceous  dis- 
ease  of  the  kidneys. 

If  the  patient  survive  till  the  lesions  in  the  kidneys 
have  become  very  extensive,  or  if  nephritis  become 
superadded  to  lardaceous  disease,  pneumonia  and  pleurisy 
may  occur. 

The  secondary  inflammatory  complications  which  are  so 
common  in  nephritis,  are  comparatively  rare  in  simple 
lardaceous  disease  of  the  kidneys.  Peritonitis  is  the  one 
most  frequently  met  with;  it  is  usually  associated  with 
purulent  effusion  into  the  peritoneal  cavity,  and,  as  a  rule, 
quickly  proves  fatal. 

Course  and  Duration — The  course  of  lardaceous  dis- 
ease is  subject  to  considerable  variation  in  individual  cases, 
depending  upon  the  cause  and  nature  of  the  comphca- 
tions  which  arise.  It  is  essentially  a  chronic  disease,  and, 
unless  the  patient  succumb  to  some  complication  or 
morbid  constitutional  condition  which  caused  the  disease, 
he  will  usually  survive  for  several  years. 

The  disease  begins  in  the  most  insidious  manner,  and  it 
may  continue  for  several  months  before  it  gives  rise  to 
symptoms  sufficiently  pronounced  to  direct  attention  to  its 
presence.  Ansemia  and  increasing  debility  are  perhaps 
the  only  manifest  indications  of  the  disease  in  its  earliest 
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stages,  and  even  these  are  frequently  absent  in  cases  of 
syphilitic  origin.  If  the  urine  be  examined,  it  will  be 
found  to  contain  albumin  and  usually  a  few  pale  casts; 
but  there  is  so  litde  apparent  disturbance  of  the  urinary 
funcdon  in  these  cases  for  a"  long  dme,  that  a  chemical 
examination  of  the  urine  is  usually  delayed  until  sus- 
picions of  the  disease  are  aroused  by  more  advanced 
symptoms. 

As  the  disease  continues  and  becomes  well  established, 
it  is  usually  associated  with  more  marked  and  characteristic 
symptoms.  There  is  more  or  less  increase  in  the  quandty 
of  urine — the  patient  sometimes  rising  at  night  to  urinate. 
Diarrhoeal  attacks  are  frequent,  and  the  appetite  is  more 
or  less  impaired.  Albuminuria  is  now  more  pronounced, 
as  are  also  debility  and  anaemia.  CEdema  of  the  feet  and 
limbs  may  or  may  not  be  present,  but  more  or  less 
enlargement  of  the  liver  and  spleen  is  usually  to  be  found. 
The  disease  may  continue  with  moderate  fluctuation  of 
above  symptoms  for  from  a  few  months  to  several  years. 

When  the  disease  reaches  an  advanced  stage,  diarrhoea 
becomes  more  constant  and  more  severe.  Vomiting  is 
likely  to  become  a  distressing  and  obstinate  symptom. 
The  liver  often  becomes  enormously  enlarged  in  this 
stage  of  the  disease,  and  is  usually  tender,  so  that  the 
patient  may  be  unable  to  lie  on  his  right  side.  Dropsy 
is  usually  associated  with  the  more  extreme  grades  of 
hepadc  enlargement.  The  urine  is  now  highly  albuminous, 
and  contains  broad  waxy  casts,  as  well  as  granular  and 
fatty  casts.  Anaemia  and  debility  become  very  prominent 
features  of  this  stage  of  the  disease.  Finally,  the  urine 
diminishes  in  quandty  and  some  secondary  inflammation 
— most  often  peritonids — may  set  in  and  prove  fatal. 

The  course  of  the  disease  is  usually  most  rapid  in  cases 
which  arise  from  chronic  suppuradon.    If  the  disease  arise 
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from  phthisis,  especially  early  phthisis,  its  course  may  be 
more  tardy.  Cases  arising  from  syphilis  often  pursue  an 
extremely  chronic  course,  and  moreover,  in  such  cases, 
improvement,  and  even  cure,  may  be  brought  about  after 
the  disease  has  lasted  five  years  or  longer. 

These  patients  more  often  succumb  to  the  general  ex- 
haustion consequent  upon  diarrhoea  or  prolonged  suppura- 
tion, than  to  the  immediate  consequences  of  the  changes 
in  the  renal  organs. 

The  duration  of  the  disease  is  extremely  variable.  In 
some  cases  death  takes  place  in  a  few  months  after  the 
discovery  of  the  disease,  more  frequently  the  disease  lasts 
one  or  two  years  or  more  ;  and,  in  exceptional  cases,  it 
has  been  known  to  continue  from  seven  to  ten  years 
before  reaching  a  fatal  termination. 

DIAGNOSIS. 

Constructive. — In  well-marked  cases  of  lardaceous  dis- 
ease of  the  kidneys  but  few  difficulties  will  be  encountered 
in  recognizing  the  disease. 

The  urine  is  usually  highly  albuminous,  pale  in  color,  of 
low  specific  gravity,  increased  in  quantity,  and  contains 
but  litde  sediment,  in  which  may  usually  be  found  a  few 
hyaline  casts.  The  general  condition  of  the  patient  is 
debilitated;  and  a  history  of  tuberculosis,  syphilis,  or 
chronic  suppuration  may  usually  be  made  out.  Dyspepsia 
and  diarrhoea  are  seldom  absent  for  any  considerable 
period  of  time.  Dropsy  may  be  present,  and  if  so,  is 
confined  chiefly  to  the  lower  extremities  and  the  abdominal 
cavity.  If,  in  addition  to  the  above  symptoms,  distinct 
enlargement  of  the  spleen  or  liver  be  recognized,  there 
can  be  no  further  doubt  that  the  case  is  one  of  lardaceous 
disease. 
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In  some  cases,  however,  especially  in  the  early  stage  of 
the  disease  before  the  spleen  becomes  enlarged,  it  may  be 
difficult  to  recognize  the  disease ;  but  even  in  these  cases 
certain  symptoms  are  likely  to  be  present  which  should 
lead  us  strongly  to  suspect  the  presence  of  lardaceous 
disease.  These  are  debility  and  cachexia,  diarrhoea, 
anzemia,  evidences  of  tuberculosis  or  syphilis,  or  the 
existence  of  chronic  suppuradon,  coupled  with  albu- 
minuria ;  the  urine  at  the  same  titiie  being  of  low  specific 
gravity,  of  light  color,  increased  in  quantity,  nearly  free 
from  sediment,  and  containing  a  few  hyaline  casts. 

Differential. — The  diseases  most  likely  to  be  con- 
founded with  lardaceous  degeneration  of  the  kidneys  are 
chronic  nephrids  and  cirrhosis  of  the  kidneys.  The  means 
of  distineuishing-  these  affections  from  lardaceous  disease 
have  been  fully  considered  in  Chapters  IV.  and  V. 

PROGNOSIS. 

Generally  speaking,  the  prognosis  in  lardaceous  disease 
is  unfavorable.  It  is  true'  that  recovery  sometimes  follows 
even  after  the  disease  has  attained  considerable  headway, 
but  the.  majority  of  cases  terminate  fatally. 

The  prognosis  in  individual  cases  will  depend  largely 
upon  the  causes  which  bring  it  about.  The  most  hopeful 
cases  are  usually  those  which  are  the  outgrowth  of  syphi- 
litic conditions,  as  the  latter  are  ordinarily  amenable  to 
treatment.  In  some  cases  the  primary  disorder  is  incur- 
able, especially  if  advanced,  and  in  these  cases  the  prog- 
nosis is  necessarily  unfavorable. 

The  prognosis  is  more  favorable  in  children  than  adults, 
possibly  because  the  recuperative  powers  of  the  system 
are  much  greater  in  the  former  than  in  the  latter. 

In  those  cases  in  which  nephritis  becomes  superadded. 
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the  prognosis  must  always  be  considered  unfavorable. 
While  the  ultimate  result  of  lardaceous  disease  is  generally 
fatal,  yet  the  immediate  outlook  is  often  encouraging ;  for, 
in  many  cases,  life  may  be  greatly  prolonged  by  appro- 
priate treatment.  Indeed,  we  are  seldom  justified  in  with- 
holding all  hopes  of  recovery,  as  cases  have  frequently 
occurred  in  which  complete  recovery  took  place  after  the 
disease  had  attained  a  marked  state  of  development, 
including  pronounced  enlargement  of  the  spleen  and  liver, 

TREATMENT. 

The  general  treatment  of  lardaceous  disease  will  depend 
largely  upon  the  nature  of  the  primary  disease  from  which 
it  springs.  As  this  may  be  of  a  syphilitic,  tuberculous,  or 
strumous  character,  the  range  of  measures  applicable  in 
all  cases  is  very  wide  ;  and  a  systematic  consideration  of 
them  all  would  not  fall  within  the  scope  of  this  work. 
Therefore,  there  will  be  considered  under  this  head  only 
those  measures  which  are  conceded  to  be  of  special  utility 
in  lardaceous  disease  of  the  kidneys  when  it  springs  from 
these  states. 

With  regard  to  syphilis,  it  may  first  be  stated  that 
fewer  cases  of  lardaceous  disease  would  arise  from  this 
cause  if  specific  treatment  were  continued,  as  it  should  be, 
for  two  or  three  years  after  the  appearance  of  the  primary 
lesion.  Too  often,  syphilis  is  merely  lulled  into  temporary 
quiescence  by  the  employment  of  specific  medication  for  a 
few  months.  Among  the  many  sad  consequences  of  this 
incomplete  course  of  treatment  for  syphilis  is  the  not 
uncommon  one  of  lardaceous  disease.  In  all  cases  of 
lardaceous  disease  of  the  kidneys,  therefore,  careful  inquiry 
should  be  made,  not  only  for  evidences  of  syphilitic  infec- 
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tion,  but  also  as  to  the  length  of  time  the  patient  has 
been  subjected  to  specific  treatment. 

If  we  have  to  deal  with  a  case  of  lardaceous  disease  of 
the  kidneys  consequent  upon  neglected  syphilis  the  iodide 
of  potassium  will  usually  prove  of  the  greatest  service  in 
its  treatment.  It  should  be  administered  in  as  large  doses 
as  the  stomach  will  tolerate — from  ten  to  thirty  grains  three 
times  a  day.  If  the  use  of  this  agent  brings  the  disease 
under  control  —which  happily  it  sometimes  does — we  have 
next  to  consider  the  propriety  of  administering  mercury 
with  a  view  to  eradicate  the  syphilis.  In  this  matter  we 
should  be  governed  by  the  nature  and  duration  of  the 
specific  treatment  which  the  patient  may  have  previously 
received  and  the  stage  of  syphilis  in  which  the  disease 
arises. 

In  cases  in  which  lardaceous  disease  is  the  result  of 
tuberculous  or  strumous  conditions,  appropriate  meas- 
ures for  the  relief  of  these  are  likely  also  to  prove  the 
most  efficient  in  controlling  the  renal  complication.  In 
addition  to  the  agents  commonly  employed,  iodoform  and 
chloride  of  calcium  have  been  suggested  as  especially 
applicable  in  the  treatment  of  lardaceous  disease  due  to 
the  above  conditions.  Iodoform  may  be  administered  in 
doses  ranging  from  one  to  five  grains,  in  the  form  of  pill, 
repeated  two  or  three  times  a  day.  It  should  be  borne  in 
mind  that  if  it  be  continued  long,  especially  in  large 
doses,  it  is  liable  to  induce  very  serious  disturbance  of  the 
system  known  as  "iodoform  poisoning." 

The  chloride  of  calcium  is  especially  applicable  in  cases 
associated  with  enlargement  of  the  lymphatic  glands.  The 
dose  for  adults  is  from  five  to  twenty  grains,  repeated 
two  or  three  times  a  day ;  it  is  best  given  largely  diluted 
with  milk. 

In  cases  depending  upon  necrosis  of  bone,  or  chronic 
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suppurative  processes,  antiseptic  surgery — for  which  we 
owe  so  much  to  Sir  Joseph  Lister — is  often  the  most 
efficient  means  at  our  command  for  the  purpose  of 
favorably  influencing  this  disease.  With  its  aid  we  are 
often  able  to  control  the  suppurative  processes  which 
originated  the  disease ;  furthermore,  it  enables  us  to 
undertake  successfully  the  removal  of  a  diseased  limb,  or 
part,  which  may  be  keeping  alive  the  disease.  It  is  a  fact 
of  practical  significance  in  connection  with  this  that  in 
hospitals  where  the  antiseptic  system  of  treating  suppura- 
tive diseases  has  been  adopted,  the  occurrence  of  larda- 
ceous  disease  has  been  less-frequent. 

The  adynamic  condition  of  these  patients  calls  for  a 
liberal  and  sustaining  diet.  Fortunately,  the  functional 
capacity  of  the  kidneys  is  usually  such  that  a  liberal  diet 
may  be  permitted  without  incurring  danger  from  uraemia. 
The  most  nutritious  diet  compatible  with  the  digestive 
powers  of  the  patient  should,  therefore,  be  used.  Every 
means  should  be  employed  which  is  likely  to  improve 
the  digestive  and  assimilative  powers  of  these  patients, 
which  are  almost  invariably  impaired.  Moderate  exer- 
cise in  the  open  air  should  be  insisted  upon  when  the 
weather  is  fine,  provided  that  the  patient  be  able  to  go 
about.  If  the  strength  of  the  patient  do  not  permit  of 
walking,  he  should  be  induced  to  ride  out  as  often  as 
circumstances  will  allow. 

Dyspepsia  is  best  met,  in  addition  to  the  above  meas- 
ures, by  such  remedies  as  strychnia,  mineral  acids,  pepsin 
— especially  wine  of  pepsin — small  doses  of  quinine,  and 
such  vegetable  bitters  as  gentian,  quassia,  etc.  A  good 
wine — especially  Burgundy — often  proves  highly  beneficial 
to  these  patients  when  served  with  the  principal  meals. 

Of  all  the  symptoms  of  lardaceous  disease,  diarrhoea  is 
usually  the  inost  troublesome  one  with  which  we  are  called 
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upon  to  contend.  If  we  have  reasons  to  believe  that  the 
diarrhcEa  is  due  to  simple  intestinal  catarrh,  it  should  be 
treated  by  the  administration  of  mild  astringents  and  small 
doses  of  opium.  Small  doses  of  acetate  of  lead  are  very 
effectual  in  most  of  these  cases,  though  its  use  should  not 
be  continued  over  an  extended  length  of  time,  as  in  such 
case  it  sometimes  acts  as  a  renal  irritant.  If  there  be 
coincident  nephritis,  lead  should  not  be  administered.  Dr. 
Ralfe  (op.  cit.)  speaks  highly  of  the  use  of  bismuth  in 
these  cases. 

On  account  of  the  atonic  condition  of  the  stomach  in 
these  cases,  the  opiate  should  be  administered  in  such  form 
as  is  least  likely  to  disturb  that  organ.  For  this  purpose, 
the  deodorized  tincture  of  opium  is  the  most  suitable,  and 
it  is  still  less  likely  to  disorder  the  stomach  if  given  per 
rectum. 

In  those  cases  in  which  diarrhoea  is  due  to  intestinal 
ulceration  the  alterative  astringents  are  the  most  reliable 
agents  to  combine  with  the  opiates  for  the  purpose  of  con- 
trolling the  diarrhoea.  The  use  of  nitrate  of  silver  is  often 
followed  by  good  results  in  these  cases.  The  sulphate  of 
copper,  however,  outranks  all  other  drugs  in  point  of 
efficiency  in  controlling  this  special  form  of  diarrhoea.  It 
should  be  administered  in  doses  of  one-eighth  to  one- 
fourth  of  a  grain  in  the  form  of  pill,  and  it  may  be  repeated 
every  four  to  six  hours.  The  sulphate  of  copper  may 
often  be  advantageously  combined  with  extract  of  bella- 
donna in  doses  of  one-eighth  to  one-fourth  of  a  grain 
which  may  be  given  by  the  mouth,  while  the  opiate  is  best 
administered  by  the  rectum. 

Dropsy  sometimes  becomes  sufficiently  marked  to  call 
for  special  treatment,  especially  in  the  late  stage  of  the 
disease.  The  most  appropriate  agents  to  employ  in  such 
cases  are  diuretics  and  hot  air  baths;  the  use  of  cathartics 
should  be  avoided,  especially  the  more  active  ones. 
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In  cases  in  which  no  special  cause  can  be  discovered 
to  account  for  the  development  of  lardaceous  disease,  it 
will  be  necessary  to  resort  to  the  use  of  certain  remedies 
which  have  been  found  more  or  less  efficient  in  con- 
trolling the  disease.  While,  unfortunately,  as  yet  we 
possess  no  means  upon  which  we  can  rely  for  the  pur- 
pose of  arresting-  lardaceous  disease,  yet  certain  drugs 
would  seem  to  exercise  a  favorable  influence  over  the 
disease  in  a  limited  number  of  cases.  Of  these  the  iodides 
are  probably  the  most  efficient.  The  iodide  of  iron  is  the 
most  appropriate  preparation  for  administration  in  most 
of  these  special  cases.  This  may  be  given  in  the  form  of 
syrup,  or,  better  still,  Blancard's  pills — the  latter  being 
an  especially  reliable  preparation.  Dr.  Ralfe  (op.  cit.) 
believes  that  the  efficacy  of  the  iodides  in  these  cases  is 
greatly  increased  by  the  addition  of  arsenic. 

Bartels  relies  on  the  iodide  of  potassium  as  the  only 
means  of  directly  influencing  the  degenerative  changes  for 
the  better  in  all  cases. 

The  administration  of  iron  is  followed  by  good  results  in 
most  cases.  Iron  does  not  agree  with  all  anaemic  patients, 
as,  for  instance,  in  some  cases  of  phthisis ;  and  this  is  true, 
thou  eh  to  a  less  extent,  in  lardaceous  disease. 

In  most  of  these  cases  iron  should  be  given  with  a  view 
to  modify  the  anaemic  condition  of  the  patient ;  but  if  it 
prove  unsuitable,  after  a  fair  trial,  its  further  use  should 
be  discontinued. 

One  of  the  most  serious  and  frequent  complications  of 
lardaceous  disease  of  the  kidney  is  nephritis.  If  this  arise 
during  the  course  of  the  disease,  its  treatment,  including 
that  of  its  complications,  should  be  conducted  substantially 
upon  the  same  principles  advised  for  the  treatment  of 
nephritis  in  Chapters  III.  and  IV. 


CHAPTER  IX. 


CYANOTIC  INDURATION  OF  THE  KIDNKY. 

This  is  a  secondary  renal  disease,  depending  upon 
obstructions  to  the  circulation  which  retard  the  flow  of 
blood  through  the  kidneys.  It  is,  in  fact,  a  condition  of 
passive  or  venous  congestion  of  the  kidneys. 

Cyanotic  induration  of  the  kidneys  was  for  some  time 
classed  as  a  form  of  Bright's  disease,  which  was  improper, 
for,  in  all  cases,  it  is  the  result  of  some  other  disease. 

ETIOLOGY. 

Cyanotic  induration  of  the  kidney  is  most  frequently 
met  with  as  the  result  of  those  diseases  of  the  heart  which 
obstruct  the  venous  circulation,  as  mitral  insufficiency,  or 
stenosis  of  the  mitral  or  aortic  orifice.  Less  frequently, 
the  disease  is  met  with  as  the  result  of  certain  pulmonary 
diseases  which  interfere  with  the  circulation,  such  as  em- 
physema, chronic  pneumonia,  pleurisy,  etc. 

It  will  be  remembered  that  the  abdominal  veins,  includ- 
ing the  renal,  are  unprovided  with  valves,  and,  therefore, 
when  cardiac  or  pulmonary  obstruction  to  the  circulation 
arises,  the  venous  blood  is  dammed  back  through  the  infe- 
rior vena  cava  and  renal  veins  into  the  kidneys,  resulting 
in  venous  engorgement  in  those  organs. 

Phthisis  rarely  gives  rise  to  cyanotic  induration  of  the 
kidney.  The  diminished  vascular  capacity  of  the  lungs 
m  phthisis  is  accompanied  by  pronounced  ansemia,  and  the 
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comparatively  small  quantity  of  blood  in  the  system  finds 
its  way  through  the  remaining  pulmonary  vessels  with 
ease. 

Local  obstructions  to  the  return  of  the  venous  blood 
from  the  kidneys  are  not  often  met  with.  Thrombosis  of 
the  inferior  vena  cava  above  the  junction  with  the  renal 
veins  has  been  known  to  give  rise  to  cyanotic  induration 
of  the  kidneys.  The  inferior  vena  cava  may  become  com- 
pressed by  large  growths  immediately  in  front  of  it,  and 
this  may  result  in  more  or  less  stasis  of  venous  blood  in 
the  kidneys,  but  cyanotic  induration  of  the  kidneys  is 
very  rare  from  this  cause.  As  Bartels  has  remarked, 
"  only  the  higher  grades  of  general  venous  stasis  exert  any 
appreciable  effect  upon  the  kidneys  and  their  functions." 

Practically,  therefore,  the  condition  of  the  kidneys  under 
consideration  is  chiefly  met  with  in  obstructive  cardiac 
disease,  especially  valvular  lesions  at  the  mitral  orifice ; 
for  these  only  produce  the  more  intense  degrees  of 
general  venous  stasis. 

MORBID  ANATOMY. 

The  kidneys  are  usually  found  enlarged  in  the  early 
stages  ;  while,  if  the  disease  has  continued  very  long,  the 
organs  may  be  found  slightly  smaller  than  normal. 

The  surface  of  the  kidney  is  congested,  and  of  a  purple 
color,  and  in  very  chronic  cases  it  may  present  a  granular 
appearance.  The  capsule  is  usually  non-adherent,  and  on 
its  removal  the  vense  stellatse  are  seen  to  be  very  promi- 
nent. The  kidney  is  hard,  tough,  and  elastic,  feeling  not 
unlike  India  rubber  to  the  fingers. 

On  making  a  section  through  the  organ  the  cut  surfaces 
turn  a  deep  crimson  on  exposure  to  the  atmosphere. 
The  cortex  is  seen  to  be  slightly  thickened,  except  in 
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very  chronic  cases.  The  Malpighian  bodies  are  usually 
enlarged,  and  the  interlobular  veins  are  prominent  and 
distended. 

The  medulla  is  seen  to  be  the  most  deeply  congested ; 
its  cut  surface  being  of  a  deep  purple  color.  The  venae 
rectee  are  especially  distended  and  congested,  giving  to 
the  pyramids  a  striated  appearance  by  reason  of  their 
contrast  with  the  interlying  bundles  of  straight  tubes. 

Under  a  high  power  the  prominence  of  the  Malpighian 
body  is  still  more  apparent ;  the  tuft  is  seen  to  fill,  and,  in 
some  cases,  to  distend  the  capsule  of  Bowman.  Some  of 
the  capillaries  of  the  tufts  are  ruptured,  as  extravasations 
of  blood  are  sometimes  seen  within  the  capsules  of  Bow- 
man, and  even  in  the  convoluted  tubes.  The  epithelium 
of  the  convoluted  tubes  is  usually  but  slightly  altered. 
It  may  be  swollen,  and  sometimes  granular,  but  it  rarely 
becomes  fatty. 

In  chronic  cases  small  wedge-shaped  patches  of  dense 
tissue  may  sometimes  be  seen  beneath  the  capsule  of  the 
organ,  which  run  inward  along  the  course  of  the  inter- 
lobular arteries.  Within  these  patches  the  Malpighian 
bodies  and  tubules  may  be  seen  to  be  more  or  less  atro- 
phied, while  the  widened  spaces  between  them  are  occu- 
pied by  an  increased  amount  of  connective  tissue. 

Collections  of  altered  blood  corpuscles  may  be  seen  in 
the  convoluted  and  straight  tubes ;  and  occasionally  per- 
fecdy  black  casts  ("  melanin  '')  are  seen  in  a  few  of  the 
straight  tubes  near  the  papillary  margin  of  the  medulla. 

SYMPTOMS. 

The  general  symptoms  associated  with  cyanotic  indura- 
tion of  the  kidneys  are  chiefly  those  due  to  cardiac  disease. 
Smce  the  renal  disorder  is  purely  secondary  to  the  cardiac 
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changes,  general  symptoms  of  a  pronounced  character  are 
usually  present  for  some  time  before  the  renal  disorder 
becomes  established, 

T/ie  Circulatoiy  System. — The  pulse  is  small,  thready, 
and  abnormally  frequent.  The  veins  generally  are  over- 
filled at  the  expense  of  the  arteries,  causing  the  skin  to 
present  the  dusky  purple  hue  characteristic  of  venous 
obstruction.  The  larger  veins  are  prominent,  especially 
those  over  the  abdomen  and  lower  extremities. 

Cardiac  changes  are  usually  observable  in  the  form  of 
valvular  disease,  stenosis  of  the  orifices,  or  fatty  degenera- 
tion or  dilatation  of  the  cardiac  walls.  These  are  attended 
by  the  characteristic  symptoms  of  these  lesions,  which 
need  not  be  described  here. 

The  Respiratory  System. — Dyspnoea  is  nearly  always 
present,  and  it  is  usually  one  of  the  first  symptoms  ob- 
served. Frequently  these  patients  consult  their  medical 
attendant  for  the  relief  of  dyspnoea,  when  their  true  condi- 
tion is  first  discovered.  The  dyspnoea  is  much  aggravated 
by  exercise — indeed,  the  latter  cannot  be  continued  with- 
out causing  the  patient  to  "  be  out  of  breath." 

In  some  cases  dyspnoea  is  not  marked  at  first,  and 
it  may  be  complained  of  only  during  active  exercise. 
As  the  disease  becomes  advanced,  dyspnoea  is  usually 
more  constant,  as  well  as  more  urgent,  so  that  the  patient 
is  often  unable  to  lie  down  without  greatly  embarrassing 
his  breathing. 

Dropsy.— is  rarely  absent.  It  usually  begins  in 
the  feet  and  extends  to  the  legs,  and  it  may  involve  the 
abdominal  cavity;  but  the  cavity  of  the  chest  and  the 
upper  extremities  usually  escape.  The  dropsy  may  be- 
come very  marked  in  the  limbs,  and  ascites  may  also 
attain  a  high  grade,  so  that  it  may  become  necessary  to 
resort  to  measures  for  its  relief. 
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The  Urine. — The  daily  quantity  of  urine  usually  falls 
below  normal  in  this  disease.  The  specific  gravity  is  in- 
creased, ranging  from  1.025  to  1.035  above.  The  color 
of  the  urine  is  dark  brownish-red,  and  the  reaction  is 
usually  highly  acid.  The  quantity  of  urates,  especially  uric 
acid,  is  relatively  and  sometimes  absolutely  increased. 
Free  uric  acid  crystals  are  usually  seen  in  large  numbers 
in  the  sediment.  As  a  rule,  the  urine  contains  a  small 
percentage  of  albumin — perhaps  as  much  as  two-tenths  of 
one  per  cent.  The  sediment  usually  contains  a  few  small 
hyaline  casts,  and  occasionally  a  few  casts  may  be  found 
with  scattering  blood  disks  attached  to  them.  Sometimes 
no  casts  can  be  found  in  the  urine. 

Uraemic  complications  are  not  met  with  in  this  disease 
unless  nephritis  becomes  superadded.  This  is  chiefly 
due  to  the  fact  that  in  cyanotic  induration  of  the  kidney 
the  renal  epithelium  is  but  slightly  affected  ;  and,  there- 
fore, the  solids  of  the  urine  continue  to  be  excreted  in 
fair  quantity. 

In  cyanotic  induration  of  the  kidneys,  as  has  already 
been  shown,  the  renal  organs  are  in  a  constant  state  of 
venous  congestion,  rendering  the  patient  unusually  liable 
to  attacks  of  nephritis.  It  is  not  uncommon,  therefore, 
to  observe  attacks  of  nephritis  in  these  patients  from 
very  slight  causes. 

Course  and  Duration. — In  the  early  course  of  the 
disease  the  symptoms  may  be  slight.  Some  dyspnoea  is 
usually  present,  especially  upon  exertion  ;  otherwise  there 
may  be  but  litde  to  attract  special  attention. 

The  general  condition  of  the  patient  is  usually  good, 
and  digestion  and  assimilation  may  remain  unimpaired  till' 
quite  late  in  the  disease. 

Sooner  or  later,  however,  oedema  appears  in  the  feet 
and  legs;  and  coincidendy  with  this  the  urine  will  be 
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found  to  be  reduced  in  quantity,  and  usually  to  contain 
albumin  and  casts. 

The  further  progress  of  the  symptoms  will  depend  chiefly 
upon  the  nature  of  the  original  disease.  If  this  consists 
of  lesions  of  the  mitral  valve,  the  symptoms  may  improve 
after  a  time  as  the  mitral  defect  becomes  compensated 
by  hypertrophy  of  the  right  ventricle.  In  such  case  the 
urine  increases  in  quantity  and  oedema  of  the  extremities 
may  pass  away,  and  even  albumin  and  casts  may  disappear 
from  the  urine.  So  long  as  the  compensatory  enlargement 
of  the  ventricle  is  adequate  to  overcome  the  obstruction, 
and  to  maintain  a  proper  balance  between  the  arterial  and 
venous  circulation,  the  case  will  continue  in  this  favorable 
condition  without  the  appearance  of  urgent  or  marked 
symptoms.  It  is  not  uncommon  for  this  improved  state  to 
continue  for  several  months,  and  in  some  cases  for  two  or 
three  years  with  but  slight  fluctuations. 

Sooner  or  later,  however,  the  compensatory  hypertrophy 
of  the  ventricle  passes  into  fatty  degeneration  or  dilata- 
tion ;  and  the  cardiac  power  becomes  permanently  inade- 
quate to  overcome  the  obstruction  to  the  circulation.  The 
urine  now  decreases  in  quantity,  and  oedema  again  sets 
in.  Any  improvement  in  the  condition  of  the  patient 
from  this  time  on  can  be  only  temporary.  Dropsy, 
especially  ascites,  becomes  more  and  more  marked,  often 
reaching  an  extreme  degree.  The  urine  diminishes  in 
quantity  progressively  as  the  disease  continues,  till  in  the 
last  stage  it  becomes  very  scanty.  Dyspnoea  harasses 
the  patient  so  constantly  that  he  gradually  becomes  en- 
feebled in  consequence  of  the  almost  continuous  respira- 
tory efforts. 

These  symptoms  continuing  and  gradually  intensifying, 
the  patient  at  length  reaches  a  state  of  extreme  exhaus- 
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tion  ;  and  he  may  succumb  to  extreme  dropsy,  pulmonary 
apoplexy,  or  failure  of  the  heart's  action. 

The  duration  of  the  disease  is  uncertain  in  individual 
cases.  In  some  cases  it  reaches  a  fatal  termination  within 
a  few  months,  while  in  others  it  may  continue  for  several 
years  before  the  patient  succumbs. 

DIAGNOSIS. 

Constructive, — Ordinarily,  the  recognition  of  cyanotic 
induration  of  the  kidneys  presents  but  few  difficulties. 
The  general  cyanotic  appearance  of  the  patient,  associated 
with  dyspnoea  and  cardiac  disease,  should  arouse  sus- 
picion of  its  presence,  and  lead  to  an  examination  of  the 
urine.  If,  in  addition  to  these  symptoms,  the  urine  be 
of  high  specific  gravity  and  diminished  in  quantity,  and 
if  it  contain  a  small  percentage  of  albumin,  a  few  pale 
casts,  and  an  excess  of  urates,  there  can  remain  no  doubt 
of  the  presence  of  venous  congestion  of  the  kidneys. 

Differential. — Cyanotic  induration  of  the  kidneys  may 
be  mistaken  for  renal  cirrhosis.  The  chief  distinguishing 
points  to  be  kept  in  view  are  as  follows :  In  renal  cirrhosis 
cyanosis  of  the  skin  is  absent,  and  oedema  and  dyspnoea 
are  rarely  present  till  the  last  stage  of  the  disease  is 
reached.  The  urine  in  cases  of  renal  cirrhosis  is  usually 
above  normal  in  quantity,  of  low  specific  gravity,  and  pale 
in  color ;  conditions  which  are  directly  opposite  to  those 
in  cases  of  cyanotic  induration  of  the  kidney. 

The  means  of  distinguishing  cyanotic  induration  of  the 
kidney  from  acute  and  chronic  nephritis  have  been  con- 
sidered in  Chapters  III.  and  IV. 
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PROGNOSIS. 

Cyanotic  induration  of  the  kidney  does  not  cause  death. 
Unfortunately,  however,  the  diseases  upon  which  it  de- 
pends are  essentially  incurable,  and,  sooner  or  later,  they 
terminate  fatally. 

In  those  cases  in  which  the  renal  difficulty  arises  in 
consequence  of  valvular  lesions  of  the  heart,  or  weakened 
cardiac  muscle,  the  employment  of  those  measures  which 
strengthen  cardiac  action  often  cause  both  the  renal 
embarrassment  and  the  dropsy  to  disappear  for  a  con- 
siderable length  of  time.  While,  therefore,  the  conditions 
which  bring  about  this  disease  are  often  susceptible  of 
great  improvement  under  appropriate  treatment,  yet  the 
ultimate  prognosis  is  always  unfavorable,  as  the  defrcts  in 
the  circulation  are  of  such  a  nature  as  to  render  them 
irreparable. 

TREATMENT. 

The  treatment  of  cyanotic  induration  of  the  kidneys 
should  be  chiefly  directed  toward  the  relief  of  the  primary 
condition  on  which  the  renal  disorder  depends.  The 
enfeebled  action  of  the  heart  requires  that  the  least  pos- 
sible demands  be  made  upon  that  organ  ;  and,  therefore, 
rest  should  always  be  insisted  upon.  The  condition  of 
these  patients  will  often  materially  improve  by  simply  con- 
fining them  to  bed  for  a  few  weeks,  thereby  relieving  the 
heart  from  all  unnecessary  work. 

The  patient  should  be  warmly  clad,  and  should  occupy 
comfortable  apartments,  as  artificial  heat  favors  a  more 
easy  circulation  of  the  blood. 

The  diet  should  be  generous  and  nutritious,  in  order  to 
sustain  the  weakened  tone  of  the  cardiac  muscle.  Digi- 
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talis  has,  heretofore,  been  the  drug  most  rehed  upon  for 
the  purpose  of  increasing-  the  power  of  the  enfeebled 
heart.  It  should  be  administered  in  reasonably  full  doses  if 
the  stomach  will  tolerate  it — fifteen  drops  of  the  tincture, 
or  one  or  two  grains  of  the  powdered  leaf,  repeated  every 
six  hours.  Under  the  use  of  digitalis  the  patient  often 
improves  gready,  the  contractions  of  the  heart  become 
more  slow  and  more  powerful — permitting  more  entire 
filling  of  the  ventricle,  the  dyspnoea  and  cyanosis  become 
modified,  the  quantity  of  the  urine  is  increased,  oedema 
subsides,  and  the  patient  is  relieved  of  most  of  the  urgent 
symptoms. 

Convallaria  majallis  and  adonis  vernalis  have  recently 
been  brought  forward  as  cardiac  stimulants,  and  they 
may  be  employed  with  advantage  in  these  cases.  They 
are  said  not  to  be  cumulative  in  their  effects,  and  are 
therefore  useful  substitutes  for  digitalis  when  it  becomes 
desirable  to  discontinue  temporarily  the  use  of  the  latter. 
Digitalis  often  acts  more  efficiently  when  administered  in 
conjunction  with  adonis  vernalis.  The  dose  of  the  latter 
is  from  five  to  twenty  drops  in  the  form  of  fluid  extract. 

But  the  most  promising  drug  of  this  class  for  the  pur- 
pose of  relieving  the  cardiac  conditions  upon  which  the 
disease  usually  depends  is  strophanthus.  It  will  be  re- 
membered that  digitalis  not  only  increases  the  force  of 
the  cardiac  contractions,  but  that  it  also  contracts  the 
arterioles  ;  therefore,  while  it  directly  increases  the  power 
of  the  heart,  it  also  impedes  the  arterial  circulation  and 
throws  more  work  upon  the  heart. 

According  to  the  extended  observations  of  Dr.  Fraser, 
strophanthus  acts  upon  the  heart  similarly  to  digitalis, 
though  more  rapidly  and  more  powerfully,  while  it  has  no 
action  on  the  arterioles.  The  advantages  of  strophanthus 
over  digitalis  in  certain  cardiac  obstructions  to  the  circula- 
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tion  are,  therefore,  very  apparent,  and  likely  to  prove  of 
great  practical  importance  in  the  treatment  of  this  dis- 
ease. Strophanthus  may  be  administered  in  the  form  of 
tincture  in  doses  of  two  to  six  drops. 

The  condition  of  the  kidneys  does  not  call  for  special 
treatment  unless  nephritis  becomes  superadded ;  and  in 
such  cases  the  treatment  applicable  to  nephritis  should 
be  resorted  to. 

Dropsy  frequently  becomes  one  of  the  most  troublesome 
symptoms  to  manage.  If  the  use  of  the  agents  already 
advised  do  not  increase  the  flow  of  urine,  but  litde  may 
be  expected  from  the  use  of  diuretics.  The  citrate  or  ace- 
tate of  potassium  may,  however,  be  employed,  as  in  some 
cases  they  seem  to  increase  the  quantity  of  urine ;  they 
also  reduce  the  excessive  acidity  of  the  urine  commonly 
present  in  this  disease,  and  tend  to  prevent  consequent 
irritation. 

Hot-air  baths  are  sometimes  useful  measures  for  the 
purpose  of  reducing  the  dropsy.  Dry  hot  air  is  the  most 
efficacious,  and  the  least  objectionable  form  of  hot  bath  in 
these  cases. 

Purgatives  should  be  used  with  caution,  more  especially 
drastic  ones,  as  they  tend  to  weaken  the  patient.  If  it 
be  determined,  however,  to  resort  to  the  use  of  purgatives 
for  the  purpose  of  reducing  dropsy,  the  concentrated  saline 
cathartics  will  be  found  the  least  objectionable  agents  of 
this  class  to  employ. 

If  ascites  attain  an  extreme  grade,  the  excess  of  serous 
fluid  may  be  withdrawn  by  means  of  a  canula  or  aspirator, 
to  the  great  relief  of  the  patient. 


BIBLIOGRAPHY. 


Bartels.    Diseases  of  the  Kidney.    Ziemssen's  Cyclopedia.     English  trans- 
lation, vol.  XV. 
Basham.    On  Dropsy.    Third  edition,  London,  1886. 
Beale.    Urinary  and  Renal  Derangements.  1885. 
Belfield.    Diseases  of  the  Urinary  and  Male  Sexual  Organs.  1884. 
Bird.    Urinary  Deposits.    Fifth  edition. 
Black.    Lectures  on  Bright's  Disease.    London,  1875. 
Braun.    Urasmic  Convulsions.    English  translation,  1858. 
Bright.    Reports  on  Medical  Ca,ses.    London,  1827. 

Byford.  Puerperal  Convulsions.  Article  in  Theory  and  Practice  of  Obstet- 
rics. 1873. 

Capitan.  Recherches  experimentales  et  cliniques  sur  les  Albuminuries 
Transitories..  1883. 

Cazeaux  and  Tarnier.  Eclampsia.  Article  in  Obstetrics  and  Diseases  of 
Pregnancy  and  Parturition.  1884. 

Chateaubourg.    Recherches  sur  I'albuminurie  physiologique.  1883. 

Dickinson.  Diseases  of  the  Kidneys.  Vol.  i.,  Diabetes.  Vol.  ii.,  Albu- 
minuria.   Vol.  iii.,  Miscellaneous  Renal  and  Urinary  Affections. 

DoNKiN.  Skim-milk  Treatment  of  Diabetes  and  Bright's  Disease.  London, 
1871. 

Ebstein.    D  iseases  of  the  Kidney.  Ziemssen's  Cyclopedia.    English  trans-  ' 
lation,  1877.    Vol.  xv. 

Fowler.  Chemical  and  Microscopical  Analysis  of  the  Urine  in  Health  and 
Disease.    New  York. 

GOODFELLOW.    Diseases  of  the  Kidney  and  Dropsy.    London,  1861. 

GOODHART.  Structural  Changes  and  Clinical  Symptoms  of  Chronic  Renal 
Disease  Associated  with  Dropsy. 

 Note  of  Two  Cases  of  General  Anasarca  in  Children  without  Albu- 
minuria.   Guy's  Hosp.  Rep.,  vol.  xhi. 

 Acute  Dilatation  of  the  Heart  as  a  Cause  of  Death  in  Scarlatinal 

Dropsy.    Guy's  Hosp.  Rep.,  vol.  xxiv. 

 Scarlatina.    Article  in  A  Guide  to  Diseases  of  Children.  London 

1885. 


282 


BIBLIOGRAPHY. 


GOWERS.      Albuminuric    Reliiiitis.     Article   in    Medical  Ophthalmoscopy. 

Second  edition,  1882. 
Harley.    On  Albuminuria.    London,  1886. 

Henoch.    Inflammatory  Affections  of  the  Kidneys.    Article  in  Diseases  of 

Children.    English  translation,  1882. 
Johnson.    Diseases  of  the  Kidneys.  1852. 
 Lectures  on  Bright's  Disease.    London,  1873. 

Klein.  Glomerulo-Nephritis.  Pathological  Society  Transactions,  vol.  xxviii. 
LooMis.    Diseases  of  the  Respiratory  Organs,  Heart,  and  Kidneys.  Third 

edition.  New  York,  1882. 
Mahomed.     Some  Clinical  Aspects  of  Chronic  Bright's   Disease.  Guy's 

Hosp.  Rep.,  vol.  xxiv.,  1879. 
 Chronic  Bright's  Disease  without  Albuminuria.   Guy's  Hosp.  Rep.,  vol. 

XXV.,  1881. 

 On  Albuminuria  and  the  Symptoms  that  Indicate  its  Gravity.  Guy's 

Hosp.  Rep.,  vol.  xlii.,  1883  and  1884. 
McBride.    The  Early  Diagnosis  of  Bright's  Disease.    New  York,  1882. 
Meigs  and  Pepper.    Scarlatina.    Article  in  Practical  Treatise  on  Diseases 

of  Children.    Seventh  edition,  Philadelphia,  1883. 
Millard.    Bright's  Disease  of  the  Kidneys.    Second  edition.  New  York, 

1886. 

Neubauer  and  Vogel.     Urinary  Analysis.    English  translation,  seventh 
edition,  1879. 

Oliver.    Bedside  Urine  Testing.    Third  edition,  London,  1885. 
Parkes.    The  Urine  in  Health  and  Disease.    London,  i860. 
Pavy.    Croonian  Lectures  on  Diabetes.  1878. 

Peyer.  Atlas  of  Chemical  Microscopy.  English  translation,  second  edi- 
tion, 1885. 

Prout.    Stomach  and  Renal  Diseases.    Fifth  edition,  London,  1848. 
Ralfe.    Diseases  of  the  Kidneys.    London,  1885. 
 Clinical  Chemistry.  1883. 

 Diseases  of  the  Kidneys.    Year  Book  .of  Treatment.    1884  and  1885. 

Rayer.    Traite  des  Maladies  des  Reins.    Paris,  1839. 

Rees.  On  the  Nature  and  Treatment  of  Diseases  of  the  Kidneys.  London, 
1850. 

Richardson.  'Uraemic  Coma.  1862. 

Richardson,  W.  L.  Treatment  of  Acute  Parenchymatous  Nephritis  of  Preg- 
nancy.   American  Gynecological  Transactions,  1879. 

Roberts.    Urinary  and  Renal  Diseases.    Fourth  edition,  London,  1885. 

Rosenstein.  Classification  of  Bright's  Disease.  Transactions  International 
Medical  Congress.  1881. 

Senator.  Albuminuria  in  Health  and  Disease.  New  Sydenham  Society 
translation,  1884. 

Smith.  Scarlatina.  Article  in  Practical  Treatise  on  Diseases  of  Children. 
1884. 


BIBLIOGRAPHY. 


283 


Stewart.    Bright's  Disease  of  the  Kidneys.    Second  edition,  1871. 

Stokvis.  Recherches  experimentales  sur  les  conditions  pathogeniqiies  de 
I'Albuminurie.  1867. 

Thomas.    Scarlatina.    Article  in  Ziemssen's  Cyclopedia.    Vol.  ii. 

Todd.  Clinical  Lectures  on  Certain  Diseases  of  the  Urinary  Organs.  Lon- 
don, 1857. 

Tyson.    Practical  Examination  of  Urine.    Fifth  edition,  1886. 

 Bright's  Disease  and  Diabetes.  1881. 

 Causal  Lesions  of  Puerperal  Convulsions.  1879. 

Ultzman.    Pyuria.    English  translation,  1884. 


INDEX 


Acetate  of  potassium  in  treatment  of  puerperal  nephritis,  244 
of  lead  in  diarrhoea  due  to  lardaceous  disease,  269 

Acute  hypertrophy  of  heart  in  scarlatinal  nephritis,  206 
nephritis,  86 

Adonis  vernalis  in  treatment  of  cirrhotic  kidney,  186 

of  cyanotic  kidney,  279 
Age  as  a  predisposing  cause  of  cirrhosis  of  kidneys,  140 

of  scarlatinal  nephritis,  194 
Albumin,  tests  for,  in  urine,  34 

quantitative,  47 
Albuminuria,  17 

extrarenal  or  false,  18 
renal  or  true,  22 

causes  of,  24 
significance  of,  31 
hygienic  treatment  of,  49 
in  cirrhosis  of  kidney,  i  57 
in  scarlatinal  nephritis,  204 
Albuminuric  retinitis,  164 
Alcohol  as  a  cause  of  chronic  nephritis,  112 

of  albuminuria,  52 
Alcoholism  distinguished  from  ursemic  coma,  73 
Alkahne  treatment  of  acute  nephritis,  104 

of  scarlatinal  nephritis,  219 
Alkaloids  in  urine  as  sources  of  error  in  albumin  testing,  37 
Alterations  in  vascular  walls  as  a  cause  of  albuminuria,  26 
Ammonium  carbonate  as  a  cause  of  urtemia,  59 

hydrochlorate  in  treatment  of  retinitis,  188 
Amyl  nitrite  in  treatment  of  puerperal  convulsions,  246 
Amyloid  disease  of  kidneys,  250 
Anaemia  in  acute  nephritis,  95 
Antiseptic  surgery  in  lardaceous  disease,  268 


286 


I  N  D  !•:  X. 


Anuria  in  scarlatinal  nephritis,  219 

in  puerperal  nephritis,  238 
Apocynurn  cannabinum  in  treatment  of  chronic  nephritis 
of  cirrhotic  kidney,  186 
of  puerperal  nephritis,  244 
Apoplexy,  how  distinguished  from  uraemia,  73 
Arsenic  in  treatment  of  chronic  nephritis,  132 
Arterial  tension,  evidences  of  increase  of,  154 
treatment  of,  in  renal  cirrhosis,  181 
in  scarlatinal  nephritis,  208 
Artificial  delivery  in  puerperal  eclampsia,  247 

Baths  in  albuminuria,  53 

Benzoate  of  lime  in  treatment  of  chronic  nephritis,  132 
Beverages  in  albuminuria,  52 

Blancard's  pills  in  treatment  of  lardaceous  disease,  270 
Bleeding  in  puerperal  eclampsia,  245 
Blood,  changes  of,  in  acute  nephritis,  96 
as  a  cause  of  albuminuria,  29 

of  puerperal  nephritis,  228 
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in  scarlatinal  nephritis,  206 
in  puerperal  nephritis,  234 
in  cyanotic  kidney,  274 
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Corrosive  sublimate  in  treatment  of  chronic  nephritis,  132 


288 


INDEX. 


Counter-irritation  in  scarlatinal  nephritis,  222 
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prognosis  of,  278 

treatment  of,  278 

Deafness  in  ursemia,  68 
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Diarrhoea  in  renal  cirrhosis,  188 
in  uraemia,  67 
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Dyspepsia  as  a  cause  of  renal  cirrhosis,  143 
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Elaterium,  in  treatment  of  uriEmia,  80 
Endocarditis  in  scarlatinal  nephritis,  208 
Epilepsy  distinguished  from  urEemic  convulsions,  72 
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of  scarlatinal  nephritis,  218 
Excretory  products  of  foetus  as  a  cause  of  puerperal  nephritis,  229 
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Fish  as  a  diet  in  albuminuria,  51 
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Gout  as  a  cause  of  renal  cirrhosis,  143 
Gouty  kidney,  140 
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Heart  changes  in  renal  cirrhosis,  156 

acute  hypertrophy  of,  in  scarlatinal  nephritis,  206 
dilatation  of,  in  scarlatinal  nephritis,  207 

changes  of,  in  puerperal  nephritis,  234 
Heat  a  cause  of  albuminuria,  25 

test  for  albumin  in  urine,  37 
Hemorrhages,  treatment  of,  in  renal  cirrhosis,  184 
Heredity  as  a  cause  of  renal  cirrhosis,  144 
High  arterial  tension,  sphygmographic  indications  of,  155 

in  scarlatinal  nephritis,  208 
Hot  baths  in  uraemia,  78 

in  acute  nephritis,  105 

in  renal  cirrhosis,  186 
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Kidneys,  acute  inflammation  of,  86 
chronic  mflammation  of,  109 
cirrhosis  of,  140 
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Lardaceous  degeneration  of  kidneys,  morbid  anatomy  of,  252 
symptoms  of,  256 
diagnosis  of,  264 
prognosis  of,  265 
treatment  of,  266 
Lead  as  a  cause  of  renal  cirrhosis,  145 
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of  scarlatinal  nephritis,  221 
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prognosis  of,  125 


292 


INDEX. 


Nephritis,  chronic,  treatment  of,  127 
puerperal,  226 
scarlatinal,  192 
Nervous  system,  disorders  of,  in  acute  nephritis,  96 
in  chronic  nephritis,  121 
in  cirrhosis  of  kidneys,  163 
in  scarlatinal  nephritis,  209 
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Paper  tests  for  albumin  in  urine,  45 
Paralysis  of  heart  in  scarlatinal  nephritis,  207 

in  scarlatinal  nephritis,  210 
Parenchymatous  nephritis,  acute,  86 

chronic,  109 
Peptonuria,  23 
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Potassium  salts  in  treatment  of  scarlatinal  nephritis,  220 

of  chronic  nephritis,  135 

of  acute  nephritis,  104 

of  renal  cirrhosis,  181 
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Potassium  iodide  in  treatment  of  renal  cirrhosis,  179 

of  lardaceous  disease,  267 
Pregnancy  as  a  cause  of  chronic  nephritis,  1 10 
Pressure  as  a  cause  of  puerperal  nephritis,  227 
Prophylactic  treatment  of  scarlatinal  nephritis,  215 
Prostatic  discharges  distinguished  from  albumin,  21 
Protoiodide  of  mercury  in  treatment  of  renal  cirrhosis,  179 
Psychic  influences  over  albuminuria,  56 

as  a  cause  of  renal  cirrhosis,  142 
Puerperal  nephritis,  226 

etiology  of,  227 

morbid  anatomy  of,  230 

symptoms  of,  231 

diagnosis  of,  240 

prognosis  of,  241 

treatment  of,  243 
Pulmonary  oedema  in  scarlatinal  nephritis,  208 
Pulse,  characters  of,  in  cirrhosis  of  kidneys,  154 
Pupils  in  ursemic  coma,  71 
Purgatives  in  treatment  of  urasmia,  80 
Pus,  characters  of,  in  urine,  19 
Pyelitis  distinguished  from  albuminuria,  21 
Pyrexia  as  a  cause  of  albuminuria,  30 
in  scarlatinal  nephritis,  202 

Quantitative  testing  for  albumin,  47 

Quantity  of  urine  in  uraemia,  63 

Quinine  in  treatment  of  scarlatinal  nephritis,  222 

Renal  casts,  32 
cirrhosis,  140 

veins,  pressure  upon,  as  a  cause  of  puerperal  nephritis,  227 
Resorts  for  albuminuric  patients,  57 
Respiratory  system,  disorders  of,  in  acute  nephritis,  97 

in  renal  cirrhosis,  1 59 

in  scarlatinal  nephritis,  208 

in  cyanotic  kidney,  274 

in  lardaceous  disease,  262 
Rules  for  estimating  solids  of  the  urine,  64 

Salicylates,  dangers  from  use  of,  in  scarlatina,  216 
Saline  purgatives  in  treatment  of  uraemia,  81 

of  renal  cirrhosis,  187 
Sandal -wood  oil  in  treatment  of  chronic  nephritis,  132 
Scarlatina  as  a  cause  of  chronic  nephritis,  109 
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Scarlatinal  nephritis,  192 
etiology  of,  194 
morbid  anatomy  of,  196 
symptoms  of,  202 
course  and  duration  of,  210 
diagnosis  of,  212 
prognosis  of,  214 
treatment  of,  215 
Significance  of  albuminuria,  31 
Skin,  the  care  of,  in  albuminuria,  53 

lesions  of,  as  a  cause  of  acute  nephritis,  88 
Sodium  nitrite  in  treatment  of  renal  cirrhosis,  181 
salts  in  treatment  of  scarlatinal  nephritis,  220 
tannate  in  treatment  of  chronic  nephritis,  132 
tungstate  test  for  albumin,  43 

sulphate,  effects  of,  when  injected  into  the  veins,  59 
Solids  of  the  urine  in  urgemia,  64 
Sphygmograms,  characters  of,  in  renal  cirrhosis,  155 
Squill,  as  a  diuretic,  in  treatment  of  uraemia,  76 

in  treatment  of  chronic  nephritis,  132 
Stage  of  cardiac  enlargement  in  renal  cirrhosis,  treatment  of,  180 
Stomach  disorders  in  uraemia,  67 

Strophanthus  in  treatment  of  cirrhosis  of  kidneys,  187 

of  scarlatinal  nephritis,  223 

of  cyanotic  kidneys,  279 
Strychnia  in  treatment  of  renal  cirrhosis,  184 

Sulphate  of  copper  in  treatment  of  diarrhoea  of  lardaceous  disease,  269 
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Syphilis  as  a  cause  of  chronic  nephritis,  in 

of  lardaceous  disease,  252 

Tannate  of  sodium  in  treatment  of  chronic  nephritis,  132 

Tar  in  treatment  of  chronic  nephritis,  132 

Toxic  causes  of  acute  nephritis,  88 

Tubal  nephritis,  chronic,  109 

Tuberculosis  as  a  cause  of  lardaceous  disease,  251 

Turpentine  as  a  cause  of  acute  nephritis,  88 
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causes  of,  58 
symptoms  of,  62 
diagnosis  of,  72 
prognosis  of,  74 
treatment  of,  75 
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Uraemia  in  scarlatinal  nephritis,  209 
Urasniic  amaurosis,  164 

Urates  in  urine  a  source  of  error  in  testing  for  albumin,  36 
Urea  as  a  cause  of  urtemia,  58 

quantitative  estimation  of,  65 
Urine,  characters  of,  in  acute  nephritis,  93 

in  chronic  nephritis,  117 

in  cirrhosis  of  kidneys,  153,  158 

in  scarlatinal  nephritis,  202 

in  puerperal  nephritis,  232 

in  cyanotic  kidney,  275 

in  lardaceous  disease  of  kidneys,  257 


Vascular  system  in  renal  cirrhosis,  160 
Venesection  in  ureemic  convulsions,  82 

in  scarlatinal  nephritis,  221 

in  puerperal  eclampsia,  245 
Vertigo  in  renal  cirrhosis,  152 
Vision,  disturbances  of,  in  urEemia,  68 
Visual  disorders  in  scarlatinal  nephritis,  209 
in  renal  cirrhosis,  164 
in  puerperal  nephritis,  237 
Vomiting  in  urasmia,  67 

in  scarlatina,  205 

in  puerperal  nephritis,  234 
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IN  DISEASES  OF  THE  NERVOUS-SYSTEM,  With  Illustrations, 
8vo,  8s.  6d. 

II. 

ILLUSTRATIONS  OP  THE  SUPERFICIAL  NERVES 

AND  MUSCLES,  WITH  THEIR  MOTOR  POINTS.  A  knowledge 
of  which  is  essential  in  the  Art  of  Electro-Diagnosis.  (Extracted  from 
the  above).    8vo,  paper  cover,  is.  6d. ;  cloth,  2S. 

in. 

ON  EPILEPSY:    ITS  NATURE  AND  TREATMENT. 

8vo,  2S.  6d. 


DR.  THEODOR  BILLROTH. 

Professor  of  Surgery  in  Vienna. 

GENERAL  SURGICAL  PATHOLOGY  AND  THERA- 
PEUTICS. In  Fifty-one  Lectures.  A  Text-book  for  Students  and 
Physicians.  With  additions  by  Dr.  Alexander  von  Winiwarter,  Pro- 
fessor of  Surgery  in  Luttich.  Translated  from  the  Fourth  German  edi- 
tion with  the  special  permission  of  the  Author,  and  revised  from  the 
Tenth  edition,  by  C.  E.  Hackley,  A.M.,  M.D.  Copiously  illustrated, 
8vo,  i8s. 
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J.  P.  H.  BOILEAU,  B.A.,  M.D. 

Surgeon-Major. 

STATISTICS  OP  THE  ARMY  MEDICAL  DEPART- 
MENT. (Officers).  With  a  complete  Index  to  483  names;  and 
Appendix,  corrected  to  December  31st,  1884.    Demy  8vo,  3s. 


G.  H.  BRANDT,  m.d. 

ROYAT  (LES  BAINS)  IN  AUVERGNE,  ITS  MINERAL 

WATERS  AND  CLIMATE.  With  Frontispiece  and  Map.  Second 
edition,  crown  8vo,  2s.  6d. 

HAMMAM  R'IRHA,  ALGIERS.  A  Winter  Health  Re- 
sort and  Mineral  Water  Cure  Combined.  With  Frontispiece  and  Map, 
crown  8vo,  2s.  6d. 


GURDON   BUCK,  m.d. 

CONTRIBUTIONS     TO    REPARATIVE  SURGERY: 

Showing  its  Application  to  the  Treatment  of  Deformities,  produced  by 
Destructive  Disease  or  Injury ;  Congenital  Defects  from  Arrest  or  Excess 
of  Development ;  and  Cicatricial  Contractions  from  Burns.  Illustrated 
by  numerous  Engravings,  large  8vo,  gs. 


ALFRED  H.  CARTER,  m.d.  lond. 
Member  of  the  Royal  College  of  Physicians ;  Physician  to  the  Queen's  Hospital,  Birmingham; 
Examiner  in  Medicine  for  the  University  of  Aberdeen,  &c. 

ELEMENTS  OP  PRACTICAL  MEDICINE.    Fourth  Edition, 
crown  8vo,  gs.  ijfnst  published. 


P.  CAZEAUX, 

Adjunct  Professor  in  the  Faculty  of  Medicine  of  Paris,  &c, 

AND 

S.  TARNIER. 

Professor  of  Obstetrics  and  Diseases  of  Women  and  Children  in  the  Faculty  of  Medicine  of 

Paris. 

OBSTETRICS:  THE  THEORY  AND  PRACTICE;  in- 
cluding the  Diseases  of  Pregnancy  and  Parturition,  Obstetrical  Opera- 
tions, &c.  Seventh  Edition,  edited  and  revised  by  Robert  J.  Hess, 
M.D.,  with  twelve  full-page  plates,  five  being  coloured,  and  165  wood- 
engravings,  1081  pages,  roy.  8vo,  35s.  [iVow  ready. 


JOHN    COCKLE,  m.a.,  m.d. 

Physician  to  the  Royal  Free  Hospital. 

ON  INTRA-THORACIC  CANCER.   8vo,  4s.  6d. 


W.  H.  CORFIELD,  m.a.,  m.d.  oxon. 

Professor  of  Hygiene  and  Public  Health  in  University  College,  London. 

DWELLING  HOUSES :  their  Sanitary  Construction  and 
Arrangements.  Second  Edit.,  with  Illustrations.  Cr.  8vo,  3s.  6d. 

{Now  ready. 
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EDWARD  COTTERELL,  m.r.c.s.  eng.,  l.r.c.p.  lond. 

Latt  House  Surgeon,  University  College  Hospital. 

ON   SOME   COMMON   INJURIES  TO  LIMBS;  their 

Treatment  and  After-treatment,  including  Bone-setting  (so-called). 
With  Illustrations,  small  8vo,  3s.  6d. 


CHARLES  CREIGHTON,  m.d. 
I, 

ILLUSTRATIONS  OF  UNCONSCIOUS  MEMORY  IN 

DISEASE,  including  a  Theory  of  Alteratives.    Post  8vo,  6s. 

II. 

CONTRIBUTIONS     TO     THE    PHYSIOLOGY  AND 

PATHOLOGY  OF  THE  BREAST  AND  LYMPHATIC  GLANDS. 
New  Edition  with  additional  chapter,  with  wood-cuts  and  plate,  8vo,  gs. 

III. 

BOVINE  TUBERCULOSIS  IN  MAN:  An  Account  of  the 
Pathology  of  Suspected  Cases.  With  Chromo-lithographs  and  other 
Illustrations,  8vo,  8s.  6d. 


EDGAR  M.  GROOKSHANK,  m.b.  lond.,  f.r.m.s. 

Demonstrator  of  Physiology,  King's  College,  London. 

AN  INTRODUCTION  TO  PRACTICAL  BACTERIO- 
LOGY, based  upon  the  Methods  of  Koch.  Illustrated  with  thirty  plates 
from  original  drawings  of  which  28  are  coloured  and  numerous  wood 
engravings.    8vo,  14s. 


A.  DE  WATTEVILLE,  m.a.,  m.d.,  b.sc,  m.r.c.s. 

Physician  in  Charge  of  the  Electro-therapeutical  Department  at  St.  Mary's  Hospital. 

A     PRACTICAL     INTRODUCTION     TO  MEDICAL 

ELECTRICITY.  Second  Edition,  re-written  and  enlarged,  copiously 
Illustrated,  8vo,  gs. 


J.  THOMPSON  DIGKSON,  m.a.,  m.b.  cantab. 

Late  Lecturer  on  Mental  Diseases  at  Guy's  Hospital. 

THE  SCIENCE  AND  PRACTICE  OF  MEDICINE  IN 

RELATION  TO  MIND,  the  Pathology  of  the  Nerve  Centres,  and  the 
Jurisprudence  of  Insanity,  being  a  course  of  Lectures  delivered  at  Guy's 
Hospital.  Illustrated  by  Chromo-lithographic  Drawings  and  Physiolo- 
gical Portraits.    8vo,  14s. 


HORACE  DOBELL,  m.d. 

ConstlUuig  Physician  to  the  Royal  Hospital  for  Diseases  of  the  Chest,  &c. 

I. 

ON    DIET    AND    REGIMEN    IN    SICKNESS  AND 

Health  and  on  the  Interdependence  and  Prevention  of  Diseases  and  the 
Diminution  of  their  Fatality.    Seventh  Edition,  8vo,  los.  6d. 

11. 

AFFECTIONS  OF  THE  HEART  AND  IN  ITS  NEIGH- 
BOURHOOD. Cases,  Aphorisms,  and  Commentaries.  Illustrated  by 
ihe  heliotype  process.    8vo,  6s  6d, 
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JOHN  EAGLE. 

Member  of  the  Pharmaceutical  Society. 

A  NOTE-BOOK  OP  SOLUBILITIES,  Arranged  chiefly 

for  the  use  of  Prescribers  and  Dispensers,    izmo,  2s.  6d. 


JOHN  ERIC  ERICHSEN. 
Holme  Professor  of  Clinical  Surgery  in  University  College ;  Senior  Surgeon  to  University 

College  Hospital,  &c. 

MODEBN  SUEGEEY ;  its  Progress  and  Tendencies.  Be- 
ing the  Introductory  Address  delivered  at  University  College  at  the 
opening  of  the  Session  1873-74.    Demy  8vo,  is. 


DR.  FERBER. 

MODEL    DIAGRAM    OF    THE    ORGANS    IN  THE 

THORAX  AND  UPPER  PART  OF  THE  ABDOMEN.  With 
Letter-press  Description.    In  4to,  coloured,  5s, 


AUSTIN  FLINT,  jr.,  m.d. 

Professor  of  Physiology  and  Physiological  Anatomy  in  the  Bellevue  Medical  College,  New 
York ;  attending  Physician  to  the  Bellevue  Hospital,  &c. 

I. 

A  TEXT-BOOK  OF  HUMAN  PHYSIOLOGY;  De- 
signed for  the  Use  of  Practitioners  and  Students  of  Medicine.  New 
edition,  Illustrated  by  plates,  and  313  wood  engravings,  large  Svo,  28s. 

II. 

THE  PHYSIOLOGY  OF  THE  SPECIAL  SENSES  AND 

GENERATION  ;  (Being  Vol.  V.  of  the  Physiology  of  Man).  Roy.  Svo, 
i8s. 


J.  MILNER  FOTHERGILL,  m.d. 

Member  of  the  Royal  College  of  Physicians  of  London;  Physician  to  the  City  of  London 
Hospital  for  Diseases  of  the  Chest,  Victoria  Park,  &c. 

I. 

THE   HEART   AND   ITS  DISEASES,  WITH  THEIR 

TREATMENT;  INCLUDING  THE  GOUTY  HEa¥t.  Second 
Edition,  entirely  re-written,  copiously  illustrated  with  woodcuts  and 
lithographic  plates.    8vo.  i6s. 

^^?rotIan°a^'pe?ts.^°^®^^^®'  ^"^S 

Part  I  -INDIGESTION  AND  BILIOUSNESS.  Post  Svo,  7s.  6d. 
Part  II.-GOUT  IN  ITS  PROTEAN  ASPECTS.  Post  8vo,  7s.  6d. 

III. 
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ERNEST  FRANCIS,  f.c.s. 

Demonstrator  of  Practical  Chemistry,  Charing  Cross  Hospital. 

PRACTICAL  EXAMPLES  IN  QUANTITATIVE  ANA- 

lysis,  forming  a  Concise  Guide  to  tiie  Analysis  of  Water,  &c.  Illus- 
trated, fcap.  8vo,  2s.  6d. 


ALFRED  W.  GERRARD,  f.c.s. 

Pharmaceutical  Chemist ;  Examiner  to  the  Pharmaceutical  Society ;  Teacher  of  Pharmacy 
and  Demonstrator  of  Materia  Meciica  to  University  College  Hospital. 

ELEMENTS   OP   MATERIA    MEDICA   AND  PHAR- 
MACY.   Crown  8vo,  8s.  6d. 


HENEAGE  GIBBES,  m.d. 
Lecturer  on  Physiology  and  on  Normal  and  Morbid  Histology  in  the  Medical  School  of 
Westminster  Hospital;  etc. 

PRACTICAL  HISTOLOGY  AND  PATHOLOGY.  Third 
F  iition,  revised  and  enlarged,  crown  8vo,  6s.  [Now  ready. 


C.  A.  GORDON,  M.D.,  c.B. 

Deputy  Inspector  General  of  Hospitals,  Army  Medical  Department. 

REMARKS    ON    ARMY    SURGEONS    AND  THEIR 

WORKS.    Demy  8vo,  5s. 


W.    R.    GOWERS,    M.D.,  F.R.C.P.,  M.R.C.S. 

Physician  to  University  College  Hospital,  &c. 

DIAGRAMS  FOR  THE  RECORD  OP  PHYSICAL  SIGNS. 

In  books  of  12  sets  of  figures,  is.    Ditto,  unbound,  is. 


J.  B.  GRESSWELL,  m.r.c.v.s. 

Provincial  Veterinary  Surgeon  to  the  Royal  Agricultural  Society. 

VETERINARY  PHARMACOLOGY  AND  THERAPEU- 
TICS.   With  an  Index  of  Diseases  and  Remedies.    Fcap.  8vo,  5s. 

lyust  published. 


SAMUEL   D.    GROSS,  m.d.,  ll.d.,  d.c.l.  oxon. 

Professor  of  Surgery  in  the  Jefferson  Medical  College  of  Philadelphia. 

PRACTICAL  TREATISE  ON  THE  DISEASES,  IN- 

TURIES  AND  MALFORMATIONS  OF  THE  URINARY 
BLADDER,  THE  PROSTATE  GLAND;  AND  THE  URETHRA. 
Third  Edition,  revised  and  edited  by  S.  W.  GROSS,  A.M.,  M.D., 
Surgeon  to  the  Philadelphia  Hospital.  Illustrated  by  170  engravings, 
8vo,  i8s. 


SAMUEL  W.  GROSS,  a.m.,  m.d. 

Sureeon  to,  and  Lecturer  on  Clinical  Surgery  in,  the  Jefferson  Medical  College  Hospital, 
^  and  the  Philadelphia  Hospital,  &c. 

A  PRACTICAL  TREATISE  ON  TUMOURS  OP  THE 

MAMMARY  GLAND  :  embracing  their  Histology,  Pathology,  Dia- 
gnosis, and  Treatment.   With  Illustrations,  8vo,  los.  6d. 


Catalogue  of  Works  Published  hxj  R.  K.  Lewis. 


■txTTT  T  T  A  Tyr  A    HAMMOND,  m.d. 
Professor  of  Mental  and  Nervous  Disease's  in  i he  Medical  Department  of  the  Vniversity  of 
'        '  the  City  of  New  York,  &c. 

A  TREATISE  ON  THE  DISEASES  OP  THE  NERVOUS 

SYSTEM.    Seventh  edition,  with  112  Illustrations,  large  8vo,  25s. 

A  TREATISE  ON  INSANITY.    Large  8vo.  ^Ss-^^^^^^^^.^^^^^^ 

III. 

SPIRITUALISM  AND  ALLIED  CAUSES  AND  CON- 
DITIONS OF  NERVOUS  DERANGEMENT.  With  Illustrations, 
post  8vo,  8s.  6d. 

ALEXANDER    HARVEY,  m.a.,  m.d. 
Emeritus  Professor  of  Materia  Medica  in  the  University  of  Aberdeen;  Consultwg  Fliysictan 
to  the  A  berdeen  Royal  Infirmary,  &c. 

I. 

FIRST  LINES  OE  THERAPEUTICS ;    as  based  on  the 

Modes  and  the  Processes  of  Healing,  as  occurring  Spontaneously  in  Dis- 
■  ease;  and  on  the  Modes  and  the  Processes  of  Dying,  as  resulting 
Naturally  from  Disease.    In  a  series  of  Lectures.    Post  8vo,  5s. 

ir. 

ON  THE  FCE3TUS  IN  UTERO  AS  INOCULATING-  THE 

MATERNAL  WITH  THE  PECULIARITIES  OF  THE  PATER- 
NAL ORGANISM.  In  a  series  of  Essays  now  first  collected.  Fcap. 
gyQ,  [In  the  press. 

ALEXANDER  HARVEY,  m.d. 
Emeritus  Professor  of  Materia  Medica  in  the  University  of  Aberdeen,  &c. 

AND 

ALEXANDER  DYCE  DAVIDSON,  m.d.,  f.r.s.  edin. 

Regius  Professor  of  Materia  Medica  in  the  University  of  Aberdeen. 

SYLLABUS  OP  MATERIA  MEDICA  POR  THE  USE 

OF  STUDENTS,  TEACHERS  AND  PRACTITIONERS  Based 
on  the  relative  values  of  articles  and  preparations  in  the  British 
Pharmacopceia  (1885).    Seventh  Edition,  32mo,  is.  6d.        [Now  ready. 


GRAILY  HEWITT,  m.d. 

Professor  of  Midwifery  and  Diseases  of  Women  in  University  College,  Obstetrical  Physician 
to  University  College  Hospital,  &c. 

OUTLINES    OP   PICTORIAL    DIAGNOSIS   OP  DIS- 
EASES OF  WOMEN.    Folio,  6s. 


BERKELEY  HILL,  m.b.  lond.,  f.r.c.s. 

Professor  of  Clinical  Surgery  in  University  College ;  Surgeon  to  University  College 
Hospital  and  to  the  Lock  Hospital. 

THE  ESSENTIALS  OP  BANDAGING.    For  Managing 

Fractures  and  Dislocations  ;  for  administering  Ether  and  Chloroform ; 
and  for  using  other  Surgical  Apparatus.  Fifth  Edition,  revised  and 
much  enlarged,  with  Illustrations,  fcap.  8vo,  5s. 
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BERKELEY  HILL,  m.b.  lond.,  f.r.c.s. 

Frofesior  of  Cluneal  Siii-gcry  in  University  College  ;  Surgeon  to  University  College 
Hospital  and  to  the  Loek  Hospital. 
AND 

ARTHUR  COOPER,  l.r.c.p.,  m.r.c.s. 

Surgeon  to  the  Westininster  General  Dispensary. 

I. 

SYPHILIS  AND  LOCAL  CONTAGIOUS  DISORDEES. 

Second  Edition,  entirely  re-written,  royal  8vo,  i8s. 

II. 

THE  STUDENT'S  MANUAL  OF  VENEREAL  DIS- 
EASES. Being  a  Concise  Description  of  those  Affections  and  of  their 
Treatment.    Third  Edition,  post  8vo,  2S.  6d, 


HINTS   TO   CANDIDATES  FOR   COMMISSIONS  IN 

THE  PUBLIC  MEDICAL  SERVICES,  WITH  EXAMINATION 
QUESTIONS,  VOCABULARY  OF  HINDUSTANI  MEDICAL 
TERMS,  ETC.    8vo,  2S. 


SIR  W.  JENNER,  Bart.,  m.d. 

Physician  in  Ordinary  to  H.M.  the  Queen,  and  to  H.R.H.  the  Prince  o]  Wales. 

THE    PRACTICAL  MEDICINE    OF    TO-DAY:  Two 

Addresses  delivered  before  the  British  Medical  Association,  and  the 
Epidemiological  Society,  (1869).    Small  Svo,  is.  6d. 


C.   M.    JESSOP,  M.R.cp. 
Associate  0/ King's  College,  London ;  Brigade  Surgeon  H.M.  British  Forces.] 

ASIATIC  CHOLERA,  being  a  Report  on  an  Outbreak 

of  Epidemic  Cholera  in  1876  at  a  Camp  near  Murree  in  India.  With 
map,  demy  Svo,  2s.  6d. 


GEORGE  LINDSAY  JOHNSON,  m.a.,  m.b.,  b.c.  cantab. 

Clinical  Assistant,  late  House  Surgeon  and  Chlorofonnist,  Royal  Westminstsr  Ophthalmic 
Hospital ;  Medical  and  Surgical  Registrar,  &c. 

A  NEW  METHOD  OF  TREATING  CHRONIC  GLAU- 
COMA, based  on  Recent  Researches  into  its  Pathology.  With  Illus- 
trations and  coloured  frontispiece,  demy  8vo,  3s.  6d. 
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RUSTOMJEE  NASERWANJEE  KHORY,  m.d.  brux. 

Member  of  the  Royal  Collect:  of  physicians. 

THE  PRINCIPLES  AND  PRACTICE  OF  MEDICINE. 

Second  Edition,  revised  and  much  enlarged,  2  vols.,  large  8vo,  28s. 


NORMAN  W.  KINGSLEY,  m.d.s.,  d.d.s. 
President  of  the  Board  of  Censors  of  the  State  of  New  York;  Member  of  the  American 
Academy  of  Dental  Science,  &c. 

A    TREATISE    ON    ORAL     DEFORMITIES    AS  A 

BRANCH  OF  MECHANICAL  SURGERY.  With  over  350  Illustra- 
tions, Svo,  i6s. 


E.   A.    KIRBY,    M.D.,    M.R.C.S.  ENG. 

Late  Physician  to  the  City  Dispensary. 

I, 

A    PHARMACOPCEIA    OF    SELECTED  REMEDIES, 

WITH  THERAPEUTIC  ANNOTATIONS,  Notes  on  Alimentation 
in  Disease,  Air,  Massage,  Electricity  and  other  Supplementary  Remedial 
Agents,  and  a  Clinical  Index ;  arranged  as  a  Handbook  for  Prescribers. 
Sixth  Edition,  enlarged  and  revised,  demy  4to,  7s. 

11. 

ON      THE     VALUE      OF     PHOSPHORUS     AS  A 

REMEDY  FOR  LOSS  OF  NERVE  POWER.  Fifth  Edition,  Svo, 
2s.  6d. 


J.  WICKHAM  LEGG,  f.r.c.p. 

Assistant  Physician  to  Saint  Bartholomew's  Hospital,  and  Lecturer  on  Pathological 
Anatomy  in  the  Medical  School. 

ON  THE  BILE,  JAUNDICE^,"  AND  BILIOUS  DISEASES. 

With  Illustrations  in  chromo-lithography,  719  pages,  roy.  Svo,  25s. 

ir. 

A  GUIDE  TO  THE  EXAMINATION  OF  THE  URINE : 

intended  chiefly  for  Clinical  Clerks  and  Students.  Sixth  Edition,  revised 
and  enlarged.  With  Illustrations,  fcap.  Svo,  2S.  6d. 

III. 

A     TREATISE     ON     HEMOPHILIA,  SOMETIMES 

CALLED  THE  HEREDITARY  HEMORRHAGIC  DIATHESIS. 
Fcap.  4to,  7s.  6d. 


DR.  GEORGE  LEWIN. 

Professor  at  the  Fr.  Wilh.  University,  and  Surgeon-in-Chief  of  the  Syphilitic  Wards  and 
Skin  Disease  Wards  of  the  Charitd  Hospital,  Berlin. 

THE  TREATMENT  OF  SYPHILIS  WITH  SUBCUTA- 
NEOUS SUBLIMATE  INJECTIONS.  Translated  by  Dr.  Carl 
Prcegle,  and  Dr.  E.  H.  Gale,  late  Surgeon  United  States  Armv, 
Small  Svo,  7s. 
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LEWIS'S  PRACTICAL  SERIES. 

Under  this  title  Mr.  Lewis  is  publishing  a  Series  of  Monographs,  em- 
bracing the  various  branches  of  Medicine  and  Surgery. 

The  volumes  are  written  by  well-known  Hospital  Physicians  and  Sur- 
geons, recognized  as  authorities  in  the  subjects  of  which  they  treat.  The 
works  are  intended  to  be  of  a  thoroughly  practical  nature,  calculated 
to  meet  the  requirements  of  the  general  practitioner,  and  to  present  the 
most  recent  information  in  a  compact  and  readable  form  ;  the  volumes 
will  be  handsomely  got  up,  and  issued  at  low  prices,  varying  with  the  size 
of  the  works. 

BODILY  DEFORMITIES  AND  THEIR  TREATMENT:  A  HANDBOOK  OF 

PRACTICAL  ORTHOPAEDICS.  By  H.  A.  REEVES,  F.R.C.S.  Edin.,  Senior 
Assistant  Surgeon  and  Teacher  of  Practical  Surgery  at  the  London  Hospital; 
Surgeon  to  the  Royal  Orthopsedic  Hospital,  &c.  With  numerous  Illustrations, 
cr.  8vo,  8s.  6d.  [Now  ready. 


DENTAL  SURGERY  FOR  GENERAL  PRACTITIONERS  AND  STUDENTS 

OF  MEDICINE.  By  ASHLEY  W.  BARRETT,  M.B.  Lond.,  M.R.C.S.,  L.D.S., 
Dental  Surgeon  to,  and  Lecturer  on  Dental  Surgery  and  Pathology  in  the  Medical 
School  of,  the  London  Hospital.   With  Illustrations,  cr.  8vo,  3s.  [Now  ready. 

A  PRACTICAL  TREATISE  ON   DISEASES  OF  THE  KIDNEYS  AND 

URINARY  DERANGEMENTS.  By  CHARLES  HENRY  RALFE,  M.A., 
M.D.  Cantab,  Fellow  of  the  Royal  College  of  Physicians,  London ;  Assistant 
Physician  to  the  London  Hospital;  formerly  Senior  visiting  Physician  to  the  Sea- 
men's Hospital  (Dreadnought)  Greenwich,  etc,  etc.  With  Illustrations,  crown  8vo, 
IDS.  6d.  [Now  ready. 

Further  volumes  will  be  announced  in  due  course. 
Prospectus  of  the  Series  with  specimen  pages,  &c.,  on  application. 


LEWIS'S  POCKET  MEDICAL  VOCABULARY. 

Over  200  pp,  32mo,  roan,  3s.  6d.  [jf»^i  ready. 


J.  S.  LOMBARD,  m.d. 

Formerly  Assistant  Professor  of  Physiology  in  Harvard  College. 

I. 

EXPERIMENTAL  RESEARCHES  ON  THE  REGIONAL 

TEMPERATURE  OF  THE  HEAD,  under  Conditions  of  Rest,  In- 
tellectual Activity  and  Emotion.    With  Illustrations,  8vo,  8s. 

11. 

ON  THE  NORMAL  TEMPERATURE  OF  THE  HEAD. 

8vo,  5s. 


WILLIAM  THOMPSON  LUSK,  a.m.,  m.d. 

Professor  of  Obstetrics  and  Diseases  of  Women  in  the  Bellemie  Hospital  Medical  College,  &c, 

THE  SCIENCE  AND  ART   OF   MIDWIFERY.  Third 
Edition,  revised  and  enlarged,  with  numerous  Illustrations,  Svo,  i8s. 


JOHN   MACPHERSON,  m.d. 

Inspector-General  of  Hospitals  H.M.  Bengal  Army  (Retired). 
Author  of"  Cholera  in  its  Home,"  &c. 

ANNALS    OP    CHOLERA   FROM    THE  EARLIEST 

PERIODS  TO  THE  YEAR  1817.   With  a  map.    Demy  Svo,  7s.  6d. 
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DR.  V.  MAGNAN. 

Physician  to  St.  Ann  Asylum,  Paris;  Laureate  of  the  Institute. 

ON    ALCOHOLISM,  the  Various  Forms  of  AlcohoHc 

Delirium  and  their  Treatment.  Translated  by  W.  S.  Greenfield, 
M.D.,  M.R.C.P.    8vo,  7S.  6d. 


A.  COWLEY  MALLEY,  b.a.,  m.b.,  b.ch.  t.c.d. 
PHOTO-MICROGRAPHY;    including  a  descriptipn  of 

the  Wet  Collodion  and  Gelatine-Bromide  Processes,  together  with  the 
best  methods  of  Mounting  and  Preparing  Microscopic  Objects  for  Photo- 
Micrography.  Second  Edition,  with  Photographs  and  Illustrations, 
crown  8vp,  7s.  6d. 


PATRICK  MANSON,  m.d.,  cm. 

Amoy,  China. 

THE  FILARIA  SANGUINIS  HOMINIS ;  AND  CER- 
TAIN NEW  FORMS  OF  PARASITIC  DISEASE  IN  INDIA, 
CHINA,  AND  WARM  COUNTRIES.  Illustrated  with  Plates  and 
Charts.   8vo,  los.  6d. 


PROFESSOR  MARTIN. 

MARTIN'S  ATLAS  OP  OBSTETRICS  AND  GYN.ffiCO- 

LOGY.  Edited  by  A.  Martin,  Docent  in  the  University  of  Berlin. 
Translated  and  edited  with  additions  by  Fancourt  Barnes,  M.D., 
M.R.C.P.,  Physician  to  the  Chelsea  Hospital  for  Women  ;  Obstetric 
Physician  to  the  Great  Northern  Hospital ;  and  to  the  Royal 
Maternity  Charity  of  London,  &c.  Medium  4to,  Morocco  half  bound, 
31s.  6d.  7tet{. 


WILLIAM  MARTINDALE,  f.c.s. 
Late  Examiner  of  the  Pharmaceutical  Society,  and  late  Teacher  of  Pharmacy  and  Demon- 
strator of  Materia  Medica  at  University  College. 

AND 

W.  WYNN  WESTCOTT,  m.b.  lond. 

Deputy  Coroner  for  Central  Middlesex. 

THE  EXTRA  PHARMACOPCEIA  with  the  additions  in- 
troduced into  the  British  Pharmacopoeia,  1885,  and  Medical  References, 
and  a  Therapeutic  Index  of  Diseases  and  Symptoms.  Fourth  Edition, 
revised  with  numerous  additions,  limp  roan,  med.  24mo,  7s. 

[Now  ready. 


S.  E.  MAUNSELL,  l.r.c.s.i. 

Surgeon'MaJor,  Medical  Staff. 

NOTES    OF    MEDICAL    EXPERIENCES   IN  INDIA 

PRINCIPALLY  WITH  REFERENCE  TO  DISEASES  OF  THE 
EYE.    With  Map,  post  8vo,  3s.  6d. 
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J.  F.  MEIGS,  M.D. 

ConsuUins  Physician  to  the  Children's  Hospital,  Philadelphia. 

AND 

W.  PEPPER,  M.D. 
Lecturer  on  Clinical  Medicine  in  the  University  of  Pennsylvania, 

A   PRACTICAL  TREATISE  ON  THE  DISEASES  OF 

CHILDREN.    Seventh  Edition,  revised  and  enlarged,  roy.  8vo,  28s. 


Wm.  JULIUS  MICKLE,  m.d.,  m.r.c.p.  lond. 

Member  of  the  Medico-Psychological  Association  of  Great  Britain  and  Ireland ;  Member  0 } 
the  Clinical  Society,  London;  Medical  Superintendent,  Grove  Hall  Asylum,  London. 

GENERAL  PARALYSIS   OP  THE  INSANE.    8vo,  los. 


MIDDLESEX  HOSPITAL  REPORTS  OF  THE  MEDI- 
CAL, SURGICAL,  AND  PATHOLOGICAL  REGISTRARS  FOR 
1883.  Including  Statistics  of  Enteric  Fever,  Cancer,  &c.  Demy  8vo, 
28.  6d.  nett. 


KENNETH  W.  MILLICAN,  b.a.  cantab.,  m.r.c.s. 

THE  EVOLUTION  OF  MORBID  GERMS :  A  Contribu- 

bution  to  Transcendental  Pathology.   Cr.  8vo,  3s.  6d. 


STEPHEN  MONCKTON,  m.d.,  p.r.c.p. 

THE  METAPHYSICAL  ASPECT  OP  NATURAL  HIS- 
TORY.   (A  Lecture).    Second  Edition,  with  Illustrations,  crown  8vo, 

2S. 


E.  A.  MORSHEAD,  m.r.c.s.,  l.r.c.p. 

Assistant  to  the  Professor  of  Medicine  in  University  College,  London. 

TABLES   OF  THE    PHYSIOLOGICAL  ACTION  OF 

DRUGS.    Fcap.  8vo,  is. 


A.   STANFORD    MORTON,  m.b.,  f.r.c.s.  ed. 

Senior  Assistant  Surgeon,  Royal  South  London  Ophthalmic  Hospital. 


REFRACTION  OF  THE  EYE :  Its  Diagnosis,  and  the 
Correction  of  its  Errors,  with  Chapter  on  Keratoscopy.  Second  edit., 
with  Illustrations,  small  8vo,  2s.  6ci. 
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WILLIAM    MURRELL,  m.d.,  f.r.c.p. 

Lecturer  on  Materia  Medicaand  Therapeutics  at  Westminster  Hospital ;  Examiner  tn 
Materia  Medica  and  Therapeutics  in  the  University  of  Edinburgh,  and  to  the 
Royal  College  of  Physicians  oj  London. 

I. 

WHAT   TO  DO   IN  CASES   OF    POISONINa.  Fourth 
Edition,  revised  and  enlarged,  royal  32010,  3s.  6d. 

NITRO- GLYCERINE  AS  A  REMEDY  POR  ANGINA 

PECTORIS.    Crown  8vo,  3s.  6d. 


WILLIAM  NEWMAN,  m.d.  lond.,  f.r.c.s. 

Surgeon  to  the  Stamford  Infirmary. 

SURGICAL    CASES:    Mainly  from  the  Wards  of  the 
Stamford,  Rutland,  and  General  Infirmary.    8vo,  paper  boards,  4s.  6d. 


DR.  FELIX  von  NIEMEYER. 
Late  Professor  of  Pathology  and  Therapeutics;  Director  of  the  Medical  Clinic  of  the 

University  of  Tubingen. 

A  TEXT-BOOK  OF  PRACTICAL  MEDICINE,  WITH 

PARTICULAR  REFERENCE  TO  PHYSIOLOGY  AND  PATHO- 
LOGICAL ANATOMY.  Translated  from  the  Eighth  German  Edition, 
by  special  permission  of  the  Author,  by  George  H.  Humphrey,  M.D., 
and  Charles  E.  Hackley,  M.D.  Revised  Edition,  2  vols.,  large  8vo,  36s. 


C.  F.  OLDHAM,  m.r.c.s.,  l.r.c.p. 

Surgeon  H.M.  Indian  Forces  ;  late  in  Medical  charge  of  the  Dalhousie  Sanitarium. 

WHAT  IS  MALARIA  ?    and  why  is  it  most  intense  in 

hot  climates  ?  An  explanation  of  the  Nature  and  Cause  of  the  so- 
called  Marsh  Poison,  v^fith  the  Principles  to  be  observed  for  the  Preser- 
vation of  Health  in  Tropical  Climates  and  Malarious  Districts.  Demy 
8vo,  7s.  6d. 


G.  OLIVER,  M.Di,  M.R.c.p. 


THE  HARROGATE  WATERS:  Data  Chemical  and  Therapeu- 
tical, with  notes  on  the  Climate  of  Harrogate.  Addressed  to  the 
Medical  Profession.    Crown  Svo,  with  Map  of  the  Wells,  35.  6d. 

ON  BEDSIDE  URINE  TESTING:  a  Clinical  Guide  to  the 
Observation  of  Urine  in  the  course  of  Work.  Third  Edition,  revised 
and  enlarged,  fcap.  Svo,  3s.  6d. 
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SAMUEL  OSBORN,  i-.R.c.s., 
Assistant-Surgeon  to  the  Hospital  for  Women  ;  Surgeon  Royal  Naval  Artillery  Volunteers, 

I. 

AMBULANCE  LECTURES :  NURSING.   With  Illustrations, 
fcap.  Svo,  IS.  6d. 

II. 

AMBULANCE     LECTURES :    FIRST  AID.     With  Illus- 
trations,  fcap.  Svo,  is.  6d. 


ROBERT  W.  PARKER. 
Surgeon  to  the  East  London  Hospital  for  Children,  and  to  the  Grosvenor  Hospital  for 

Women  and  Children. 

TRACHEOTOMY    IN    LARYNGEAL  DIPHTHERIA, 

AFTER  TREATMENT  AND  COMPLICATIONS.  Second  Edition. 
With  Illustrations,  Svo,  5s. 


JOHN  S.  PARRY,  m.d. 

Obstetrician  to  the  Philadelphia  Hospital,  Vice-President  of  the  Obstetrical  and,  Pathologi- 
cal Societies  of  Philadelphia,  &c. 

EXTRA-UTERINE  PREGNANCY  ;   Its  Causes,  Species, 

Pathological  Anatomy,  Clinical  History,  Diagnosis,  Prognosis  and 
Treatment.    Svo,  8s. 


E.   RANDOLPH    PEASLEE,  m.d.,  ll.d. 
Late  Professor  of  Gyncecology  in  the  Medical  Department  of  Dartmouth  College  ;  President 
of  the  New  York  Academy  of  Medicine,  &c.,  &c. 

OVARIAN  TUMOURS  :  Their  Pathology,  Diagnosis,  and 

Treatment,  especially  by  Ovariotomy.    Illustrations,  roy.  Svo,  i6s. 


G.  v.  POORE,  M.D.,  F.R.C.P. 

Professor  of  Medical  Jurisprudence,  University  College;  Assistant  Physician  to,  and  Physi- 
cian  in  charge  of  the  Throat  Department  of  University  College  Hospital. 

LECTURES  ON  THE  PHYSICAL  EXAMINATION  OP 

THE  MOUTH  AND  THROAT.  With  an  Appendix  of  Cases.  Svo, 
3s.  6d. 


R.  DOUGLAS  POWELL,  m.d.,  f.r.c.p.,  m.r.c.s. 

Phvsician  to  the  Middlesex  Hospital,  and  Physician  to  the  Hospital  for  Consumption  and 
Diseases  of  the  Chest  at  Brompton. 

DISEASES  OP  THE  LUNGS  AND  PLEURA.  Third 
Edition,  rewritten  and  enlarged.  With  coloured  plates  and  wood 
engravings,  Svo,  i6s.  [5^'"'  '''^«<>'- 


CHARLES  HENRY  RALFE,  m.a.,  m.d.  cantab. 

Fellow  of  the  Royal  College  of  Physicians,  London  ;  Assistant  Physician  to  the  Loiidon  Hos- 
■'    jjUai-  formerly  Senior  visiting  Physician  to  the  Seamen  s  Hospital, 
"      '  [Dreadnought]  Greenwich,  etc.,  etc. 

A  PRACTICAL  TREATISE   ON  DISEASES  OP  THE 

KIDNEYS  AND  URINARY  DERANGEMENTS.  With  Illustrations, 
crown  Svo,  los.  6d.  l^ow  ready. 

Lewis's  Praitical  Series] , 


Catalogue  of  Worhs  Published  by  H.  K.  Lewis. 


15 


AMBROSE  L.  RANNEY,  a.m.,  m.d. 

Adjunct  Professor  of  Anatomy  in  the  University  of  New  York,  etc. 

THE  APPLIED  ANATOMY  OP  THE  NERVOUS  SYS- 
TEM, being  a  study  of  this  portion  of  the  Human  Body  from  a  stand- 
point of  its  general  interest  and  practical  utility,  designed  for  use  as 
a  Text-book  and  a  Work  of  Reference,  With  179  Illustrations,  8vo, 
20s. 


H.  A.  REEVES,  f.r.c.s.  ed.  „  , 

Senior  Assistant  Surgeon  and  Teacher  of  Practical  Surgery  at  the  London  Hospital ; 

Surgeon  to  the  Royal  Orthopcudic  Hospital,  &c. 

BODILY  DEFORMITIES  AND  THEIR  TREATMENT : 

A  Handbook  of  Practical  OrthopjEdics.  With  numerous  Illustrations, 

crown  8vo,  8s.  6d.  l^ow  ready. 
Lewis's  Practical  Series} . 


RALPH  RICHARDSON,  m.a.,  m.d. 

Fellow  of  the  College  of  Physicians,  Edinburgh. 

ON  THE  NATURE  OP  LIFE  :  An  Introductory  Chap- 
ter to  Pathology.  Second  Edition,  revised  and  enlarged.  Fcap.  4to, 
ICS.  6d. 


W.   RICHARDSON,  m.a.,  m.d.,  m.r.c.p. 

REMARKS  ON  DIABETES,  ESPECIALLY  IN  REFER- 

ENCE  TO  TREATMENT.    Demy  8vo,  4s.  6d. 


SYDNEY  RINGER,  m.d.,  f.r.s. 
Professor  of  the  Principles  and  Practice  of  Medicine  in  University  College;  Physician  to, 
and  Professor  of  Clinical  Medicine  in.  University  College  Hospital, 

I. 

A  HANDBOOK  OF  THERAPEUTICS.  Eleventh  Edition, 

thoroughly  revised,  8vo,  15s.  [^Now  ready. 

ON   THE  TEMPERATURE  OP   THE   BODY  AS 

A  MEANS  OF  DIAGNOSIS  AND  PROGNOSIS  IN  PHTHISIS. 
Second  Edition,  small  8vo,  as.  6d. 


FREDERICK  T.  ROBERTS,  m.d.,  b.sc,  f.r.c.p. 

Examiner  in  Medicine  at  the  Royal  College  of  Surgeons  ;  Professor  of  Therapeutics  in 
University  College ;  Physician  to  University  College  Hospital ;  Physician  to 
Brompton  Consumption  Hospital,  &c. 

I. 

A  HANDBOOK  OP  THE  THEORY  AND  PRACTICE 

OF   MEDICINE.     Sixth  Edition,  with  Illustrations,  in  one  volume, 
large  8vo,  revised  and  enlarged  to  over  1000  pages,  21s.  [jfust  published. 
***  Copies  may  also  be  had  bound  in  two  volumes  cloth  for  is.  6d.  extra. 

11. 

NOTES  ON  MATERIA  MEDICA  AND  PHARMACY. 
Fcap.  8vo,  7s.  6d.  [iVow  ready. 
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R.  LAWTON  ROBERTS,  m.d.,  m.r.c.s. 

ILLUSTRATED  LECTURES  ON  AMBULANCE  WORK. 

Copiously  Illustrated,  crown  8vo,  2S.  6d. 


A.  R.  ROBINSON,  M.B„  L.R.C.P.,  AND  L.R.C.S.  EDIN. 

Professor  of  Dermatology  at  the  New  Yorh  Polyclinic. 

A  MANUAL   OF   DERMATOLOGY.   With  88  Illustrations, 
large  8vo,  21s. 


ROBSON  ROOSE,  m.d. 

Fellow  of  the  Royal  College  of  Physicians  in  Edinburgh. 

GOUT,   AND  ITS    RELATIONS    TO    DISEASES  OP 

THE  LIVER  AND  KIDNEYS.    Second  Edition,  crown  8vo,  3s.  6d. 


D.  B.  St.  JOHN  ROOSA,  m.a.,  m.d. 

Professor  of  Diseases  of  the  Eye  and  Ear  in  the  University  of  the  City  of  New  York ;  Surgeon 
to  the  Manhattan  Eye  and  Ear  Hospital ;  Consulting  Surgeon  to  the  Brooklyn  Eye 
and  Ear  Hospital,  &c.,  &c. 

A  PRACTICAL  TREATISE  ON  THE  DISEASES  OP 

THE  EAR,  including  the  Anatomy  of  the  Organ.  Sixth  Edition, 
Illustrated  by  wood  engravings  and  chromo-lithographs,  large  8vo,  25s. 

{Now  ready. 


J,  BURDON   SANDERSON,  m.d.,  ll.d.,  f.r.s. 

Jodrell  Professor  of  Physiology  in  University  College,  London. 

UNIVERSITY  COLLEGE  COURSE    OP  PRACTICAL 

.  EXERCISES  IN  PHYSIOLOGY.  With  the  co-operation  of  F.  J.  M. 
Page,  B.Sc,  F.C.S.  ;  W.  North,  B.  A.,  F.C.S.,  and  Aug.  Waller,  M.D. 
Demy  8vo,  3s.  6d. 


W.  H.  O.  SANKEY,  m.d.  lond.,  f.r.c.p. 
Late  Lecturer  on  Mental  Diseases,  University  College  and  School  of  Medicine  for  Women, 
London;  Formerly  Medical  Superintendent  {Female  Department)  of  Hanwell 
Asylum;  President  of  Medico-Psychological  Society,  &c. 

LECTURES  ON  MENTAL  DISEASE.   Second  Edition,  with 
coloured  plates,  8vo,  12s.  6d.  {Now  ready. 


ALDER   SMITH,  m.b.  lond.,  f.r.c.s. 

Resident  Medical  Officer,  Christ's  Hospital,  London. 

RINGWORM :   Its  Diagnosis  and  Treatment.    Third  Edit., 
rewritten  and  enlarged.    With  Illustrations,  fcap.  Bvo,  5s.  6d. 

{Now  ready. 


J.  LEWIS  SMITH,  M.D. 

Physician  to  the  New  York  Infants'  Hospital;  Clinical  Lecturer  on  Diseases  of  Children 
in  Bellevue  Hospital  Medical  College. 

A   TREATISE   ON    THE    DISEASES    OP  INPANCY 
AND  CHILDHOOD.   Fifth  Edition,  with  Illustrations,  large  Svo,  21s. 
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FRANCIS  W.  SMITH,  m.b.,  b.s. 

THE  SALINE  WATERS  OP  LEAMINGTON.  Second  Edit., 
with  Illustrations,  crown  8vo,  is.  7iett. 


JAMES  STARTIN,  m.b.,  m.r.c.s. 

Surgeon  and  Joint  Lecturer  to  St.  John's  Hospital  for  Diseases  of  the  Shin, 

LECTURES    ON    THE    PARASITIC    DISEASES  OP 

THE  SKIN.  VEGETOID  AND  ANIMAL.  With  Illustrations, 
crown  8vo,  3s.  6d. 


HENRY  R.  SWANZY,  a.m.,  m.b.,  f.r.c.s.i. 

Examiner  in  Ophthalmic  Smgery  at  the  Royal  College  of  Surgeons,  Ireland ;  Surgeon  to  the 
National  Eye  and  Ear  Infirmary,  Dublin  ;  Ophthalmic  Surgeon  at  the 
A  delaide  Hospital,  Dublin. 

HANDBOOK  OP  DISEASES  OP  THE  EYE  AND  THEIR 

TREATMENT.  Illustrated  with  wood-engravings,  colour  tests,  etc., 
large  post  8vo,  los.  6d.  [_Now  ready. 


LEWIS  A.  STIMSON,  b.a.,  m.d. 

Surgeon  to  the  Presbyterian  Hospital ;  Professor  of  Pathological  Anatomy  in  the  Medical 
Faculty  of  the  University  of  the  City  of  New  York. 

A  MANUAL  OP  OPERATIVE  SURGERY.    With  three 
hundred  and  thirty-two  Illustrations.    Second  Edit.,  post  Svo. 

[yust  published. 


JOHN  DAVIES  THOMAS,  m.d.  lond.,  f.r.c.s.  eng. 

Physician  to  the  Adelaide  Hospital,  S.  Australia, 
1, 

HYDATID  DISEASE,  WITH  SPECIAL  REFERENCE 

TO  ITS  PREVALENCE  IN  AUSTRALIA.    Demy  Svo,  los.  6d. 

HYDATID  DISEASE  OP  THE  LUNGS.   Demy  Svo,  2s. 


HUGH  OWEN  THOMAS,  m.r.c.s. 

DISEASES    OP    THE    HIP,    KNEE,   AND  ANKLE 

JOINTS,  with  their  Deformities,  treated  by  a  new  and  efficient  method. 
Second  Edition,  Svo,  25s. 

CONTRIBUTIONS  TO  MEDICINE  AND  SURGERY  :— 

Part  i.— Intestinal  Obstruction  ;  with  an  Appendix  on  the  Action  of 
Remedies.  los. 

„  2.— The  Principles  of  the  Treatment  of  Joint  Disease,  Inflamma- 
tion, Anchylosis,  Reduction  of  Joint  Deformity,  Bone  Set- 
ting. 5s. 

„     4.— The  Collegian  of  1666  and  the  Collegians  of  1S85  ;  or  what  is 

recognsed  treatment  ?    2s.  6d. 
„     5. — On  Fractures  of  the  Lower  Jaw.  is. 

"  ^'"^^xT  1"^'^'.*'°"  of  Nerves  by  Drugs.  Proof  that  Inhibitory 
Nerve-Fibres  do  not  exist,  is. 

(Parts  3,  6,  7,  9,  10,  are  expected  shortly). 
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J.  ASHBURTON  THOMPSON,  m.r.c.s. 
Late  Surgeon  at  King's  Cross  to  the  Great  Northern  Railway  Company. 

FREE  PHOSPHORUS  IN  MEDICINE  WITH  SPE- 
CIAL REFERENCE  TO  ITS  USE  IN  NEURALGIA.  A  contribution 
to  Materia  Medica  and  Therapeutics.  An  account  of  the  History,  Phar- 
maceutical Preparations,  Dose,  Internal  Administration,  and  Therapeu- 
tic uses  of  Phosphorus ;  with  a  Complete  Bibliography  of  this  subject, 
referring  to  nearly  200  works  upon  it.    Demy  8vo,  7s.  6d. 


J.  C.  THOROWGOOD,  m.d. 

Assistant  Physician  to  the  City  of  London  Hospital  for  Diseases  of  the  Chest. 

THE   CLIMATIC  TREATMENT   OP  CONSUMPTION 

AND  CHRONIC  LUNG  DISEASES.  Third  Edition,  post  8vo,  3s  6d. 


EDWARD  T.  TIBBITS,  m.d.  lond. 

Physician  to  the  Bradford  Infirmary  ;  and  to  the  Bradford  Fever  Hospital. 

MEDICAL  FASHIONS  IN  THE  NINETEENTH  CEN- 
TURY, including  a  Sketch  of  Bacterio-Mania  and  the  Battle  of  the 
Bacilli.    Crown  8vo,  2s.  6d. 


FREDERICK  TREVES,  f.r.c.s. 

Hunterian  Professor  at  the  Royal  College  of  Surgeons  of  England ;  Surgeon  to  and  Lecturer 
on  Anatomy  at  the  London  Hospital. 

THE  ANATOMY  OP  THE  INTESTINAL  CANAL  AND 

PERITONEUM  IN  MAN,    Hunterian  Lectures,  1885.    4to,  2s.  6d. 


D.  HACK  TUKE,  m.d.,  ll.d. 

Fellow  of  the  Royal  College  of  Physicians,  London. 

THE    INSANE    IN    THE    UNITED    STATES  AND 

CANADA.    Demy  8vo,  7s.  6d.  [jfxtst pibltshed. 


LAURENCE  TURNBULL,  m.d.,  ph.g. 

Aural  Surgeon  to  Jefferson  Medical  College  Hospital,  &c.,  &c. 
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